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Directions for Observers and others who may desire to contribute their 
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China Seas, and on the continent of Asia. [Reprinted from ** Thb 
Horn Book Storms for thb Indian and China Seas. By Henry 
P iDDiNGTON.'*] Ostell and Lepage, Calcutta. 


1 stated in the introductory note that one of the objects of this little 
work was to urge upon the public attention the great necessity which 
exists for farther information and investigation of the tracks of storms. 
These invcBtigations, while I have hei^th, and can by any possibility 
command time, I shall be most happy to carry on j but I cannot do so 
without being furnished with the data. If my readers have carefully 
perused the foregoing pages, they will see that, except for the Bay of 
Bengal and China Seas, we have yet, as it were, every thing to learn 
respecting the tracks of storms in all the other seas from the Cape to 
China, and in the Northern Pacific, or over one- third of the circum- 
ference of the globe ! and a single experiment with a storm card will 

eh6W thorn, that a huiAlwMii.u uivivv^U, lubwaiiCO tiUiOSB llie Oay Ol 

Bengal,) from West to East, instead of the contrary way, which we 
now know they do, all the changes of winds and rules for manage- 
ment would be different. Hence the great utility, tedious and some- 
times almost repulsive as the labour is, of collecting the data and in- 
vestigating every separate storm till, as in all other branches of the 
physical sciences, wc are able to say with comparative or absolute 
certainty, what is the Law by which their tracks are governed, since 
we know that of their rotations. 

As 1 have before said, for these investigations we must have data, 
and those data are log books, journals, momorauda, newspaper notices, 
and the like, and the more clearly to explain what wc require, I set 
down here in separate paragraphs what occurs to mej premising 
always that the more details, the better. 

1. We require all the accounts, registers, and notices, logs, journals, 
memoranda, and even references to books, (in any language,***) which 
can be obtained. 

Mmjy valuable hints are to he found in the old navijfatora, Englibh as woU aa 
foreign, hut few or uuik* of their worka arc ohtaiuablo iu India. 
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2. These may be new or old, for the phcjenomena of the storm of 
yesterday may be corroborated by those of a hurricane a hundred 
years ago. 

8. They may be plain common-sense notes or narratives, or as scien- 
tific as they can be made ; but the plain common- sense accounts are 
often gutie as valuable as the scientific descriptions, and it is a great 
mistake, and one I fear, which has deprived us of much good mate- 
rial, to suppose that we must have scientific data, because the re- 
search requires the aid of science to develope the laws to which they 
lead. 

4. A mere note of the times of commencement, violence of the wind, 
from what quarter, how changing, how ending, and the position of 
the observer on shore, or the latitude ani longitude at sea, with the 
run, &c. are all that are required. If the barometer, thermometer, 
simpiesometer, &c. are added, so much the better. 

6. The place of the observer at noon each day should he carefully 
given at sea, even from mere estimation, if nothing better can he ob- 
tained ; because no one can, from a log, estimate a vessel's drift in 
lie<>vy wefttChei'T SVi wcll ' aa tho se "e n hoftgj of 

6. Onshore, the latitude and longitude of the place, or its distance 
and bearing from the nearest station should be given ; and some no- 
tions of its position, as to mountains, hills, rivers, vallies, &c, will be 
always useful. 

7, Mariners may very usefully employ their own leisure hours, or 
the leisure hours of any boy on board who can write, during a passage, 
by copying from their old log books, no matter how old, the logs of any 
old storms, or the logs which shew a ship to have been near the place 
of any known storm ; and especially to copy the log of any storm 
they may have had on the actual voyage, so that it may be ready to 
send on their arrival in port. I have reason to believe, that many Com- 
manders arc willing, and even desirous of aiding us, but when they 
come into port, they are h'urried and anxious, do not like to send their 
log book out of the ship, and finally, leave without carrying their good 
intentions into cjfFect. Much valuable information is thus lost. As 
to the old logs, I have a great deal of scattered information thus col- 

which might become far more valuable, with the addition of a 
few more corroborations. 



8. Another very mistaken notion is, that some are ajit to fancy 
that their particular log, or note, or memorandum .on shore ^ of no 
great consequencef This is a very mischievous nOwOn, and I entreat 
those who may entertain it to consider first, that it is impossible 
to say before-hand, in any research of this kind, what is and what 
is not important; and next, that twenty proofs arc alwrays better 
than ten. 

9. Some also, I fear, who may not have looked into the dctJiila, ex- 
cuse themselves by saying, they do not believe in the truth of the Law 
of Storms. There is no harm in this opinion— if it does not coat the 
dismasting or loss of a ship — and I am old enough to have heard 
Lunars and Chronometers sneered at, as ** new-fangled notions but 
I think I do not exaggerate when I say', that in the writings already 
published on the subject, there is to be found, for every impartial 
mini}, abundant and almost mathematical proof of its correetuoss. 
And if these researches are not useful, it certainly can do no harm to 
publish all the facts relative to storms for scientific men to make atome 
other use of. 

to. T ffiar nlso, that some Shipmasters, who may not have eftjuyed u 
good education in early life, may feel a little embarrusaed and unwilK 
ing to submit their log books or extracts to the eye of a stranger. I 
can only assure such, that I have had many log books, in which great 
deficiencies were observable, but on no account should think of ridicu- 
ling, or even of criticising them. 

11. All communications and packets addressed to mo at Calcutta, 
under cover to ** The Secretary to the Government of Uengal, Home 
Department,” and marked ‘‘ Storm Report Service,” will reach mo free 
of postage in India. 

Persons residing on shore should, 

1. Set up a vane or weather-cock if there arc none in aight* and if 
they are not old seamen enough accurately to estimate the point from 
which the wind blows. 

2. They should also, from various parts of the house or bungalow, 
take North and South and East and West marks in fine weather ^ at 
not too great a distance, such as trees, chimneys, &e- In a storm they 
will find these of essential service in estimating the course of the wind, 
and that of the clouds. 



3* If furnished with instruments /the registr;jl df all of , the% before, 
during, and after a igtorm, will of course be most acceptable ; but a plain 
common-^nse aceount of all the phoenomena of a storm; or of the 
weather when one is passing near, the drivmg of the clouds, the tim^s 
of the changes or veerings of the wind, calm interval^ &c, are all 
that is required in most oases, and will always be eminently useful, 

4. The collection of reports from other parts is also a most pseful 
assistanlll'to us ; e^en' !f hatix^ ones, they are better than none, 

' 5. Accounts of tornados or wind-spouts, dust- whirlwinds, &c., their 
traces, the direction in which they turn, whether with, or against the 
hands of a watch,* sudi notes of their formation, progress, ravages and 
disappearance, are all of great interest and utility, f 

In Conclusion. — Let me in^reat those who may have reajt the 
foregoing pages to reflect, that this investigation has claims upon 
e%ry man far above those of most scientific researches. It 
attention alike from the' man of science, for it relates to some of the 
XDtOst mysterious and awW phoenomena of our globe^from the mer- 
chant, for he is every way interested in its truth — from the seaman, for 

disgrace or credit-— from the friend of humanity, for it deeply concerns 
human life and human suffering ; and from all other classes, especially 
in the colonies, because all are themselves, or by their friends, travers- 
ing the pathways of the deep — and finally and emphatically from every 
Englishman of every class : for if England owes her greatness to any one 
special cause, it is assuredly to the science, skill and daring which have 
made her, either in war or peace, the mistress of the ocean and of its 
shores, and has given to her sovereigns that trident which is the sceptre 
of the world.”* It is no small advance in that science, no trifling addi- 
tion to that skill, and no small encouragement to that daring, if through 
the application of this beautiful science by Colonel Reid's laws, and 
the thorough tracing out of all the collateral results to which the re- 
searches lead, we can teach the plainest of her shipmasters to guide hie 
bark in comparative safety ; and often to use the scourge of the tempest 
as a beneficent and a friendly power. 

Calcutta, ZQth September, 1844, Himuy PinniNoroN 


* Le trident dc Neptune est Ic sceptre du inoinlc !— PuitNt^u ArTinm, 
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THE SAILOR’S HORN-BOOK. 


DESION OF THE WORK. 

What I propose in this work is, to explain to the seaman, in such 
language that every man who can work a day’s-work can understand 
it, the Theory and the Practical Use of the l«aw of Storms for all 
parts of the world ; for this science has now become so essential a part 
of nautical knowledge that every seaman who conscientiously desires to 
fulfil his duties, from tlie Admiral of a great fleet down to the humble 
Master of a West India or Mediterranean trader, must wish to know 
at all events what this new science is : of which he hears it said, that 
it teaches how to moid Storms— teaches how best to manage in Storm 
when they cannot be avoided— and teaches how to profit hy Storm ! 
A man who thoroughly understands all this, must have as great pro- 
fessional advantages in that respect, over one who does not, as our fleets 
and ships of the present day, when scurvy is almost unknown, have, 
over those of the days of Anson when whole crews were swept off 
by it. 

To enable the plainest ship-master, then, clearly to comprehend this 
science in all its bearings and uses, and as far as our present know- 
ledge extends, is my first object j and on this account I have endea- 
voured to make the work as clear and as brief as possible ; though as 
still intended for all classes of mariners, the scientific as well as the 
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tinleanied, aud intended also wliilc it explains, to suggest, to ask for, 
and to urge further enquiry, I have not passed over the more scientific 
part while striving to give to the mariner of all classes a cheap book 
of the results of all the researches up to the present time ; together 
with the principles of the science so clearly indicated, that he might 
be fully satisfied as to them, and, if he pleased, look farther to inves- 
tigate their origin and elfocts, and furnish those who are prosecuting 
the research with additional materials. 

Every one who has mixed much with sailors, and every educated 
man who reflects on his early life amongst them, must have remarked 
from the Naval officer to the coasting skipper, not only the many 
instances in which misdirected, imperfect, or limited education in youth 
has dulled the faculties for study ; and thus all times and opportunities 
in after life have been neglected ; but with too many also, alas ! even 
where in youth or manhood inclined to any self-improvement, the truth 
of Falconer’s hcautiful lines, which though written of classical litera- 
ture are not less true of scientific pursuits, and of the professional 
imju’ovcnicut dependent on them — 

“ fur blasted in the barren shade 

Here, all too soon, the buds of science fade I 
iSad Oceania genius in untimely hour 
■Withers the bloom of every springing flower : 

11 ere fancy droops, while sullen clouds and storm 
The generous climate of the soul deform.” 

And this I trust will he my apology, if any be needed, for preferring 
tlio fainiliiir terms of common sailor-language where I could use them 
ns 1 think with hotter effect, to more scientific forms of expression. I 
have thuiight, in a word, that the work might lose much of (I trust, 
I may say) its national utility, if written only for the state-rooms of 
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science; and thus I have preferred to scat it at her cahin-table — 
claiming only in this respect, from those who might wish it otherwise, 
a moment’s reflection on how large a class of our brother-sailors there 
is, and always must be, who though worthy and most valuable men, 
have wanted the inestimable advantages of a good education; and 
might be repelled from the study by the sight of hard words” and 
the sound of scientific phrases, however familiar such may be to our 
ears. 

In the style of printings and by the frequent use of italics, as well 
as by a copious Index and detailed Table of Contents, I have endea- 
voured, as far as possible, to assist the reader to a quick and clear 
comprehension of what is said; fori know that many forget that 
hurricane at sea is like a battle in a campaign ; an important, but unfre- 
quent occurrence, for which it is wise to be well prepared and, 
rarely looking at works like the present till they want assistance from 
them, arc thus very liable to mistakes in a moment of anxiety. If 
such, however, will but give it one fair persual at leisure, they may 
perhaps, recollecting with quaint old Thomas Fuller^ that the 
winds arc not only wild in a storm, but even stark mad in a hurri- 
cane, ^ study in fine weather may save a world of 

labour and mischief in bad. 

I should perhaps apologise for the apparent egotism of quoting so 
often my own Storm Memoirs, hut in truth they form, as will be seen 
by the list of them in the next page and the note of works on the science 
at p. 6 a considerable portion, as to bulk at least, of the evidence, new 
and corroborative, upon which our science rests ; and often furnish 
details and exact data which I could not elsewhere obtain. 

* I’oreitfu Quarterly Review for April I83i>: supposed to l>c written by Captain 

BasU Hall. 

t Fuller's **lIoLy Statu.*' ** The Good Sea Cuptam.** 
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’Writing in. Calcutta, I have been unable to consult many books of 
voyages, and especially the works of the older and foreign navigators 
which I could have desired to examine or refer to, and my labours are 
continued under difficulties and even against positive discouragements 
which would be hardly credible if told ; but the reader will neverthe- 
less, I trust, find that he has a tolerably complete work for all really 
useful purposes, and that he has in many respects much more than 
was originally announced in the Prospectus. 

IL P. 

Calcutta, let January y 1848. 



PREFACE TO THE SECOND EDITION. 


The foregoing introduction formed the Preface to the first Edition 
of this work, which the profession and scientific men in general, have 
done me the honour most cordially and favorably to receive. And I 
have had the satisfaction to find that it has called forth many grateful 
expressions of thanks from intelligent seamen who have found or fore- 
saw its utility and who have been anxious by their contributions to 
advance a science of such deep importance to them. 

Large additions have been made to the present edition both in the 
text aud the charts ; those of the text are distinguished in the Table of 
Contents by an *, and may be read separately by persons to whom 
the first edition is already familiar. I have farther endeavoured to 
increase its utility to the phun seaman by Directions for studying the 
Science, in Part VI. 

II. P. 


Calcutta, 1st Janitarij, 1851. 
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Page 43 § G1 ; dele Tracks op Cyclones.” 

49, line 10; for “Tract” read “ Track.” 

()2, last line ; for “ naval” read “ usual.” 

170 , line 11 from bottom ; for “ Favourite^^ read “ Favorite.^' 

171, line 8 from bottom ; for “ when” read “ where,” 

177 , line 18; for “p.” read “p. 40.” 

186, line 5 from bottom ; for “ Track on — ” read Track p. on. 
232, line 7$ for “ FeZore” read “ Vellore^ 

251, line 6, for “ (235)” read “ (p. 251.)” 


Directions to the Binder. 


Table of Contents to f<jllow the title. 

Place the Barometrical Chart fronting page 215, and fold it along the 
double line, below the word Centre at top. 

A table of references to be placed fronting Charts II., 111. and IV. 

The Charts to be placed at the end of the book, 

List of publications to face page L 
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PART I. 


BRIlSr HISTORY OP THE SCIENCE OF THE LaW OP StORMS. — 

2. Works on the Science.- — 3, Explanation op the words 

USED. — 4, Various theories noticed as to the motions, 

AND BRIEFLY AS TO THE CAUSES, OP StORMS. 

The word Cyclone proposed in the first edition of this work as a fit name, whereby to 
designate hurricanes, tyfoons, or any circular blowing gale having been generally approv- 
ed of, is now adopted throughout as a recognised term. 

1 . It is perhaps more than a century ago since the first accounts 
were published of ships which had scudded in a hurricane for a day or 
more and yet found themselves nearly iu the same place as when the 
gale began,” and the oldest seaman has heard instances of this strange 
and then inexplicable circumstance, as well as of ships, which in lying 
to, had the wind citlier veering all round the compass, or shifting sud- 
denly, with or without a calm interval, to an opposite point of the com- 
pass, and blowing harder than before, or of ships which, though but a 
short distan<*.c from each otlicr, had furious hurricanes, dismasting and 
bringing them near to foundering from opposite points of the compass, 
and yet veering differently with both ; but no author before the com- 
mencement of the last century appears to have thought of accounting for 
this, aiid most ])erhaj)S believed that it never could be accounted for. 

2. In Dr. Blanc’s Account of the hurricane of 1780 at Barbadoes 
(Trs. Iloy, Soc. Edinburgli, Vol. I. i>. 3.0), it is noticed that the wind 
blew all round the compass, a circunistaucc which distinguishes the 
hurricane from all other gales within the tropics, and thou a little 
further on that — 


II 
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History, Langford, Ca^jper, Horshurgh, [Part I. § 5. 

The ships which put before the wind during the hurricane were not "carried with 
tlie velocity which might have been expected from the violence of it. A merchant ship 
witli the crew on board was driven from her anchors at Barbadoes, all the compasses 
were broken, and after tossing about for two days and two nights, the people found them- 
selves at the mouth of Carlisle Bay, the very pomt whence they set out, at a time when 
they supposed themselves 100 leagues from it.” 

3. The earliest piablished account we have of these Storms being 
distinctly considered as whirlwinds is by Captain Langford, in the 

Philosophical Transactions** for 1698, in a paper on the West Indian 
hurricanes, which he calls ‘^whirlwinds.** He describes the veering 
of the wind, advises putting to sea with the Northerly winds to get 
sea-room, and come back with the S. Easterly ones “ when his fury is 
over,** describes their progression I and gives some limits for them. 
He has of course also a theory to account for their origin. 

There are indeed frequent passages to be met with in the older navi- 
gators, and travellers which directly or indirectly speak of the violent 
storms of the tropics as “ whirlwinds.** It is remarkable that Don-* 
Juan de UUoa in 1743 fully describes rotary storms and shifts of 
wind on the Pacific Coast of South America, as will be seen in an extract 
subsequently given, hut does not seem (in the English translation, 
which may be an abridgment) to have heard of, or to consider them as 
whirlwinds. 

4. In a work published in 1801,* Colonel Capper, speaking of 
the Madras and Coromandel Coast hurricanes, says — ^p. 61, 

** All these circumstances properly considered, clearly manifes tthe nature of tliese 
wlndst or rather positively prove them to be whirlwinds whose diameter cannot be 
more than 120 miles, and the vortex seems generally near Madras or Pulicat.” 

And again, after describing some on the Malabar Coast and in the 
Southern Indian Ocean, he says — ^p. 64, 

** Thus then it appears that these tempests or hurricanes are tornadoes or local whirl- 
winds, and are felt with at least equal violence on the sea^coast and at some little distance 
out at sea.” 

5. In Horsburgh’s Directory, first published in the early part 
of the present century, he alludes to storms, particularly those of the 
China Sea, as being rotatory, i. e. great whirlwinds. 


♦ Observations on Winds and Monsoons. 
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Part I. § 9.] History ^ Rommey Frankliny Farrar. 

6. A French author, Ronime^ in a work of much research,* pub- 
lished in 1806, describes the Tyfoou of the China Sea about the Gulf 
of Tonkin as a ** tourhillorC* (whirlwind) ; and again speaking. of the 
gales of the Mosambique Channel, he distinctly says, that during the 
N. E. monsoon the heaviest tempests are felt there, and that then the 
winds change to whirlwinds (tourbillons) with a high sea, cloudy sky, 
and heavy rain, Vol. II. pp. 106, 132.” The same author describes 
those of the Gulf of Mexico, p. 45, as hurricanes and whirlwinds. He 
also describes very fully the veering of the winds in the hurricanes of 
the Bay of Bengal, pp. 148 to 150, but does not, when speaking of 
these last, call them distinctly whirlwinds. 

7. Hence we see that, up to the first ten years of the present 
century, all that appears known and published of tropical storms and 
hurricanes was, that they were often great whirlwinds. Fraxiklixi 
had indeed shewn in 1760 that the N. E. storms of the American Coast 
came from the S. W., but he did not prosecute the inquiry farther. 

8. Professor Farrar of the University of Cambridge, New England, 
in an account of the Boston Storm of 23rd September, 1815, printed in 
the American Philosophical Transactions, and reprinted in the Quarter- 
ly (Brande’s) Journal of Science of 1819, p. 102, uses the following 
remarkable expressions. The italics are mine. 

** 1 have not boon able to find the centre or the limits of this tempest. It was very 
violent at places separated by a considerable interval from each other, while the inter- 
mediate region suffered much less. Its course through forests in some instances was 
marked almost as definitely as where trees have been cut down for a road.f In these, 
cases it appears to have been a moving vortex and not the rushing forward of the great 
body of the atmosphere.*^ 

He then goes on to describe the extent of the storm and the veerings 
of the wind, and its veering in opposite directions at Boston and at 
New York, as well as the difference of time between the maximum 
violence at the two places, so as to leave no question about this Storm's 
having been a true Cyclone but he did not generalize the facts, and 
thus missed the honour of Mr. Redfield’s discovery ! 

9. I overlooked in the first edition the following notice from Mr. 
Thom’s work. 

* Tableaux des Venls des Marees et des Courans. 

t This was probably the furious vortex at the centre which was there a true tornado, 
for the storm by Professor Parrar*» statements was about 200 miles in diameter. 

B 2 
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Professor MLitchell, ** On the proximate cause of certain winds” published in 1831,* 
expresses his opinion that the phaenomena of winds and storms are the result of a 
vortex or gyratory movement generally of no great extent, especially in the region of 
the atmosphere where they prevail.” Although (adds Mr. Thom) it is not possible to 
agree altogether with this view of the subject, it sufficiently conveys the theory of cir- 
cular action in stormy disturbances of the atmosphere. 

10. Fortunately for science, however, Mr. William Red^eld^ of 
New Tort, had his attention drawn to the subject in the course of his 
professional ptirsuits as a Naval Architect, and in 1831 published in 
the " American Journal of Science,” a valuable paper, the first of a 
numerous series which have since followed, in which he demonstrated 
not only that the storms of the American Coast were whirlwinds, but, 
moreover, that they were j^rogresme whirlwinds moving forwards on 
curved tracks at a considerable rate, and were traceable from the West 
Indies and along the Coast of the United States till they curved off to 
the Eastward between the Bermudas and the Banks of Newfoundland. 
He also gave many excellent practical rules for the management of 
ships, so as to avoid, or at least to diminish, the chances of damage 
from rotatory storms, and valuable remarks on the Barometer as a 
guide. 

11. In an able article on the Law of Storms in the ‘‘North Ame- 
rican Review,” for April, 1844, is the following, which is not only part 
of the history of our Science but moreover a well merited tribute to 
the labours of the gentlemen named in it — and I do not mean here to 
speak with less respect of those whose views have, I think, been proved 
erroneous. No one can have undertaken independent researches in 
any branch of the physical sciences without soon feeling that mankind 
owe much more than is usually supposed to those who have missed 
their road ; they are the soldiers who have fallen ; the successful arc 
the victors who survive to reap the honors of the combat. 

** About the time that the American philosopher Redfield was employed in his earlier 
labors of observing and collecting the observations of otliers, a similar inquiry was in 
progress in Germany. On Christmas eve, 1821, after a long continiumcc of stormy 
weather, the barometer sank so low in Europe, that the attention of meteorologists was 
strongly drawn to the circumstance. Mr. Braxxde, having obtained the registers kept 
at this time in various places, came to the conclusion, that, during this storm, the winds 
blew from all points of the compass towards a central space, where the barometer was, 

. * ** Edinburgh New PhilosophicalJournal,” by Jameson, Vol, XI, 
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for the moment, at its lowest stand. This conclusion was disputed by Professor Dove^ 
of Berlin, who subjected the observations in the possession of Braude, as well as 
others, to a new examination, and made it appear, that an explanation of all the phseno- 
mena was afforded by the assumption of one or more great rotary currents, or whirlwinds, 
advancing from the Southwest to the Northeast.* Before this discussion was known in 
tlie United States, Mr. Rediield, by an independent course of investigation, had 
arrived at the result we have already announced, and his opinion is fortified by facts 
and cases so numerous and well authenticated, ns fully to justify the distinction which 
Sir David Brewster has accorded to him in the following language, * The theory of 
rotary storms was first suggested by Colonel Capper, but we must claim for Mr. , 
Redfield the greater honor of having fully investigated the. subject, and apparently 
established the theory upon an impregnable basis.’ ”t 

12. Mr. Redfield was followed hx 1838 by Lieut. -Col. Reid of 
the Boyal Engineers, who published the valuable and well-known 
work usually called Reid on the Law of Storms/’ in which he not 
only fully confirmed Mr. Redfield^s views, but added most extensively 
to the proofs of them by investigations of the "West Indian Hurricanes, 
and those of the Southern Indian Ocean, and moreover by proving 
farther what Redfield had already announced theoretically, that in 
the Southern Hemisphere the Storms revolve in a contrary direction to 
those in the Northern one, 

13. The great step of bringing the science to full practical use was 
also made by Colonel Reid, who showed that safe rules for scudding 
or lying to in a hurricane, might be deduced from the theory, and that, 
farther, when obliged to lie to, ships should, to avoid being taken aback 
by the veering of the wind heading them off, chose a particular tack to 
lie to on, according to the side of the path of the Storm on which they 
were ; and lastly that ships might often, by means of this knowledge, 
jprofit by storms by sailing 7'ound instead of through them ; and the 
theory, like so many other sciences, then became from a speculative 
view, or theory^ of which the uses had been only remotely and dimly 
foreseen and hoped for, a practical haw, — The Law op Storms ; of 
the first use to the mariner, and of the highest importance to every 
naval and commercial nation. 

14. Thus far may be called the history of the Law of StormsJ from 

* London and Edinburgh Journal of Science, Nos. 67, 68. 

t Philosophical Magazine, Vol. XVIII. 3rd Series, p.616. 

t I have not alluded to Mr. Rspir’a theory, as not being ours, and os I think being 
wholly contradicted by facts. It consists of two parts, the causes of hurricanes, and 
their effects. To this theory I shall allude subsequently. 
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its early suppositions and proofs to its establishment. I may add, 
that tor. A. Thom, of H. M. 86th Eegt., has published also, in 1845, 
a valuable work on the science generally, and more particularly relating 
to the Cyclones of the Mauritius and Southern Indian Ocean. A list of 
my own former publications on the subject, which have mostly appeared 
in the Journal of the Asiatic Society of Bengal, from 1839 to the present 
day, relating to the China, Arabian and Andaman Seas, Bay of Bengal 
and Southern Indian Ocean, now amounting, if collected, to a volume of 
887 pp. with 42 Charts and diagrams, will be seen at the commencement 
of the present chapter. Amongst our results here are : The ascertaining 
of the average tracks of storms in various seas ; The division of storms : 
The frequent occurrence of double storms : The incurving of winds in 
a hurricane, and the proofs of the storm waves and storm currents, with 
minor matters, to all of which I shall subsequently refer. The inven- 
tion of the Horn Cards should not perhaps he classed amongst the 
minor matters ; for they have been, I have reason to tliink, the means 
of enabling very many persons to comprehend the subject and profit 
by the science, who would otherwise have been much puzzled by it. It 
is worth noting, however, before concluding this section, how it seems 
here and there to have been impressed on the minds of many obser- 
vant seamen, long ago, that great storms and hurricanes were great 
whirlwinds. Mr. Redfield quotes a letter of Capt. Waterman of 
the Illinois,*’ in his memoir, 1831, p. 24, which concludes thus — I 
have only to add that from an experience of 20 or 30 years, during 
which time I have been constantly navigating the Atlantic, my mind is 
fully made up that heavy winds or hurricanes run in the form of whirl- 
winds.” 

15. Works on Storms. — ^T he following is a nearly correct list of 

Cyclones, which have preceded 

V aere, both as part of the history of 

will be frequently referred to in the 


1. Capper on Winds and Monsoons, London 1801. 

2. Papers by W. C. RedBeld, Esq. of New York ; in the American Journal of 

Science and (English) Nautical Magazine from 1831 to 1848. 

.'3. Papers by Lieut. Rvans, ll. N. Nautical Magazine, and Purdsr'tt Atlantic. 
Directory, 1838 to 1839. 

4, Professor H. Dove of Berlin j several papers. 
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5. Colonel Reid $ Attempt to develope the Law of Storms, first Edition 1838, second 

in 1841. 

Disquisition read to the British Association, August 1838. 

6. Dr. Brewster; in Edinburgh Review for January 1839. Vol,68. 

7. Captain Basil Hall j in Foreign Quarterly Review for April 1839. 

8. K. Piddington ; Eighteen Memoirs on various Storms, Journal of the Asiatic 

Society, of Bengal Vol. Vlll. 1839,to Vol. XVIU, 1849.* 

Notes on the Law of Storms, for the use of the Expedition to China, presented to 

the Govt, of India, two Editions. 

The Horn-Book of Storms for the Indian and Cliina Seas. Three Editions, 1844 

to 1847. 

9. Sailor’s Horn- Book for the Law of Storms for all parts of the World. I’wo 

Editions; 1st in 1848. 

10. Professor J- P. Bspy ; The Philosophy of Storms, Boston and London, 1841. 

11. North American Review, No. 123, April 1844. 

12. Alex. Thom, M. D., H. M. 86th Foot. Inquiry into the nature and course of 

Storms, London, 1845. 

13. Commander A. P. Ryder, R, N. ; Practical Rules to escape from a hurricane, 

deduced from the rotatory theory established by Col. Reid. London, 1847. 

14. Professor Zioomia ; On the American Storm of December, 1836. American 

Philosophical Transactions. New Series, Vol. VII. 

16. Calcutta Review for October, 1847. 

16. M. H. Bonsquet f Science des Tempetes ou Guide du Navigateur, Abridged 

translation of the Sailor’s Horn-Book, with Additions and Notes. Mauritius, 1849. 

17. Col. Beid; Progress of the development of the Law of Storms, and of the vari- 

able winds. London, 1849* 

18. Capt. S. Van Delden; Translations of the work of Dr. Thom, and of the 

Sailor’s Horn-Book into the Dutch Language. 

16 . EBplanatioii of the words Law of Storms^ and. of 
some other terms. In the foregoing pages I have spoken of the 
Zaw of Storms as a Theory from which, when confirmed as a law, Col. 
Reid has deduced the rules which render it of practical utility.f The 

* For a detailed list, see p. 1. 

t Theory and Law. ’Phe seaman may best understand these two words by his 
quadrant. As long as people who paid attention to these things tvpyosed that light when 
reflected from a mirror was always so at a certain angle, depending somehow ou the 
direction in which the original light fell upon it, this was a Tkconj. When it was proved 
by experiment that the angle of reflection was always equal to the angle of incidence 
this became the Law of reflection, and when Hadley applied it to obtain connect alti- 
tudes, and to double the angle by the two reflections of the quadrant, he used it for a 
nautical object of the first importance and of daily practical utility. These arc the three 
great stops of human knowledge and progress. The theory, or supposition that a thing 
always occurs according to certain rulos, the proof or Law that it docs and will always 
so occur, and the application of that Law to the husiucAs of common life. 
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words Law of Storms, thea, signify first, that it has now been proved 
by the examination, and careful analysis of perhaps more than two 
thousand logs and of some hundreds of storms by the authors already 
referred to, and by many other observers in periodical publications, and 
some whose results have not yet been published, that the wind in hur- 
ricanes, and frequently in severe storms in the higher latitudes on both 
sides of the Equator, has two motions. It turns or blows round a focus 
or centre in a more or less circular form* and at the same time has a 
straight or curved motion forward, so that, like a great whirlwind, it is 
both turnmg round and as it were rolling forward at the same time. 

17. Next it is proved that it turns, when it occurs on the North 
side of the Equator, from the east, or the right hand, by the north, 
towards the west, or contrary to the hands of a watch, or ; and m 
the Southern hemisphere that its motion is the other way, or uoith the 
hands of a watch Q ; being thus, as expressed by Professor Dove of 
Berlin, S. E. N. *W. for the Northern hemisphere, and N. E. S. W. 
for the Southern hemisphere, if we begin always at the right hand, or 
east side of the circles. 

18. These two principal Laws constitute the rule or Law of 
Storms. And it has, as before said, been abundantly demonstrated to 
hold good for several parts of the world, but in others though our evi- 
dence is very deficient, and sometimes indeed we have none at all, we 
must asmme it only to be true ; but we do so on very strong grounds ; 
those of the great analogy usually existing in the laws of nature, and 
the fact that every new investigation affords us new proofs of the truth 
of our law in both hemispheres. 

19. In its application also to Nautical uses the new Science is called 
the Law of Storms, and here it means that it offers a kind of know- 
ledge, which in most cases, will afford the Seaman — first, the best 
chance of avoiding the most violent and dangerous part of a hurricane, 
which is always near the centre of it ; next, the safest way of manag- 
ing his vessel, if he is involved in one ; and thirdly, the means of 
profiting by a storm ! by sailing on a circular course round it, instead 
of upon a straight one through it ; supposing always in this last case 
that he has sea-room. 


Look at the Storm Cards in the pockets of the book. 
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20. Storm. — This term storm” is not used so much with relation 
to the force of the wind in a storm, as to its motion, 

A storm or tempest, may mean either a gale or a hurricane ; hut it 
always means in our science a storm of wind ; and not, as frequently 
used by landsmen, one of thunder and lightning only. 

A GALE means a storm of wind, the direction of which is tolerabty 
steady for a long time ; sometimes not only for days, but for weeks, as 
the common monsoon gales and the winter gales of the Atlantic, the 
Channel and Bay of Biscay. 

A HURRICANE generally means a turning storm of wind blowing 
with great violence, and often shifting more or less suddenly, so as to 
blow half or entirely round the compass in a few hours. The words 
storm and hurricane are both used to indicate a turning gale : hurri- 
cane when it is of excessive violence. 

But these words Storm, Gale, Hurricane, Tempest, &c. are very 
liable to be used indiscriminately and confounded, and thus produce 
some perplexity, and even mislead the plain seaman. Our new science 
having demonstrated a circular or vortex-like (vorticular) motion, 
requires a new word to distinguish winds of all kinds having greatly 
curved courses, from those which, like the trades and monsoons we may 
assume to be blowing in straight or nearly straight lines. Copying 
from Mr. Bedfield’s first memoir On facts in Meteorology,” most of 
the following names, I have classed them, not as he has done according 
to their strength, but according to the nature of tlieir motion, noting 
with an (?) those of which we are as yet doubtful. 

CLASS I. 

Jlight-lined (straight) winds. 

Trade winds. Ilarmattan. (?) 

Monsoons. Land and Sea breezes. 

Some gales of high latitudes. (?) North-Westers (of Bengal), 

"White squalls, (Coast of Africa.) Sumatras(ofthe Straits of Malacca), 

* Tornado sometimes. (?) North-Westers of India. 

Flaws and Gusts. Helm wind (of Cumberland and 

Some common squalls. mountainous Countries). 

* Mr. Redfield distinctly proves one tornado, the New Brunswick one, to have had 
a whirling motion, and Colonel Heid adduces a log of H. M. S. Tartar, off the coast of 
Africa, proving that the tornados are, sometimes at least, rotatory, 
c 
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Eain-winds (from a fall of rain near Willy-waws of the Straits of Ma- 
the spot, as at cascades, &c.) gellan. 

Scirocco. (?) Pamperos of La Plata, 

Etesian winds. (?) 

CLASS II. 

Circular (or highly curved) winds. 

Hurricane Storms. (Some gales of African Tornado, (sometimes?) 

high latitudes ?) Water spouts. 

Whirlwinds— of wind, rain, dust. Bursting of spouts, water spouts, 
&c. — called in Spanish, French, &c. 

Portuguese, &c. Turho^ Turho~ Samiel. 
nadOi Tourhillioriy Tourmente, Simoom. 

I am not altogether averse to new names, hut I well know how sail- 
ors, and indeed many landsmen, dislike them ; I suggest, however, 
that we might perhaps for aH this last class, of circular or highly curv- 
ed winds, adopt the term Cyclone*^ from the Greek KvkXo^ (which 
signifies, amongst other things, the coil of a snake), as neither affirming 
the circle to be a true one, though the circuit may be complete, yet 
expressing sufficiently the tendency to circular motion in these meteors. 
We should by the use of it be able to speak without confounding names 
which may express either straight or circular winds— such as "'gale, 
storm, hurricane,” &c.— with those which are more frequently used (as 
hurricane) to designate merely their strength. This is what leads to 
confusion, for we say of, and we the authors ourselves write about, ships 
and places in the same "" storm” having the storm^' commencing— 
the gale increasing” — the hurricane passing over” — and the like ; 
merely because the ships or localities of which we speak had the wind 
of different degrees of strength, though the whole were experiencing 
parts of the same circular stoim. Cycloidal is a known word, but it 
expresses relation to a defined geometrical curve, and one not sufficiently 
approaching our usual views, which are those of something nearly, 
not perfectly, circular. Now if we used a single word and said. The 
Cyclone'" commenced, increased, passed over, &c. we shall get rid of 
all this ambiguity, and use the same word to express the same thing in 
all cases ; and this without any relation to the strength of the wind for 
which we might freely use all the words ""breeze,” ‘"gale,” “ storm,” 
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“tempest” “hurricane,” “tyfoon,” &c. as we pleased.* In the first 
edition of this work I ventured so far to propose the new word as to add 
it in a parenthesis wherever I wished to express a wind blowing in a 
circuit, whether a circle, or an ellipse, or a wind describing a spiral by 
its progression while turning, and as the word has been generally ap- 
proved of, and in all cases found to be not only unobjectionable, but 
often highly convenient, I have now, as noted at the heading of this part, 
adopted it with its natural derivatives. Cyclonic and Cyclonal, and even 
Cyclonology, when speaking of our new science throughout the present 
edition. 

There are in tropical latitudes and as far as 50^ or 55® N. and S. of 
the equator two kinds of tempests or storms. The monsoon or trade wind 
or winter (;ales, in which the barometer remains high and the wind steady, 
and the hurricanes, or tyfoons, (Cyclones) often blowing with irresistible 
fury, and almost invariably accompanied by a falling barometer. Perhaps 
they occur even farther from the equator, but we have no good evidence 
beyond the storms of the Channel, and some off the Cape of Good Hope 
and Cape Horn. 

21, The Storm Wave is a mass of water of greater or less dia- 
meter according to the storm, raised above the usual level of the ocean 
by the diminished atmospheric pressure, and perhaps other causes, and 
driven bodily along with the storm or before it, and when it reaches 
bays or river mouths, or other confined situations, causing by its fur- 
ther rise when contracting, dreadful inundations ; but upon open coasts 
rarely so, or not in so great a degree, as it can there spread out quickly 


• I have now before me (October 1846) a newspaper extract fifivingr an account of a 
meeting of the florists, market gardeners, &c. of the South London district, to consider 
of means to repair their losses in a severe thunder and hail-storm which occurred in the 
month of J uly or August of that year. In this artudo the words hurricane,’^ ffalo,'* 
storm” and ” hurricane” arc used to speak of llie meteor” us the frcneli would call 
it. And in another, giving an account of the storm which visited Kdinhiirgh on the 
4th March, the tempest is alternately spoken of as n “ gale and a hurricane,” and Pro- 
fessor Nicol, of the Glasgow Observatory, finally speaks of it as a ” storm of translation 
or a moving whirlwind ” of large radius but of immense power.” The simple word 
Cyclone would express all which Professor Nicol wished to say, and he would then as 
well as the editor of the newspaper, have lind all hie words to express the violence of the 
(hail and thunder) storm without, by using the term hurricane for instance, loading their 
readers to suppose that there was any thing rotatory about the wind if they did not mean 
to express this. 

c 2 
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and find its level. The Storm Currents may be briefly described as 
circular streams on the circumferences of Cyclones, and of these also we 
have evidence enough for the mariner at all times to admit, and be on 
his guard against the possibility ^ or great probability of them. 

The deep-sea "wave also, (the Jlot de fond of the Prench writers) no 
doubt assists the inundation ; but as this is not a surface cause, I do 
not allude to it here. 

We have thus in every Cyclone two sets of forces (currents) indepen- 
dent of that of the wind, acting upon a ship ; the one carrying her 
bodily onward on its track, and the other drifting her round the peri- 
phery of that part of the Cyclone circle, in which she may be. 

22. Storm Cards. The horn plates in the pockets of this book 
are what is called Col. Reid’s Hurricane, or Storm Circles, or Cards. 

The use of these is to lay down and move upon any part of a chart ; 
they may be supposed to represent a Cyclone of fifty, or five hundred 
iniles in diameter, as we please ; and one which would fill up the North 
piart of the Bay of Bengal, would shew the wind in the same Cyclone, 
South on the coast of Arracan ; East on the Sand Heads ; North ou 
the coast of Orissa; and West across the iniddle of the Bay ; and if 
we move it over a chart, the changes of the wind for a ship or an island 
on its track will be seen. If placed with the centre between Barbadocs, 
St. Vincent’s and St. Lucia on a Chart of the West Indies, it will show 
how the wind may be in their hurricanes, for these Islands or for sliips in 
those positions, N. N. Easterly and N. N. Westerly for St. Vincent’s and 
St. Lucia, and S. S. Westerly for Barbadocs at the same hour. This is 
with the card for the Northern Hemisphere. With that for the Southern 
Hemisphere every thing is the contrary way ; and if the Card for that 
Hemisphere is laid between the Mauritius and Bourbon, it will be seen 
that f\. S. Fi. Cvr.lnnfll wind nt. ‘RnnT>»on may, if the circle is largo 

ne at the Mauritius ; and so 

or path along which it moves, 
ana we usuaiiy speaic oi me imaginaiy line or path passed over by the 
centre as the track, though we might call the whole breadth passed over 
by the storm its track or road, if we pleased. These tracks are different 
in different parts of the world and in different latitudes, and, together 
with the ascertaining certainly if the usual law of veering prevails 
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every where, are the great objects of the researches now going on, 
because much of the management of a ship depends upon our know- 
ledge of the track of the storm, as will he subsequently seen, 

24 . The Turning and the Veering of the wind in a Cyclone. 
The seaman should be careful not to confound these two words, though 
so nearly alike in meaning and in the ideas they convey. Thus if, as in 
the figure below, two ships A. and B. in the Northern hemisphere are at 
80 miles distance from each other, and a storm is travelling towards 
them from the W. b. S. or WSW. to the ENE., as in the Northern 
Atlantic Ocean, it will be seen by moving the centre of the horn-card 
along the arrow that the successive changes are — 


A 



For A. 

For li. 

SE. b. S. 

ssw. 

8E. 

sw. 

ESE. 

WSW. 

East 

West 

NE. 

WNW. 

NNE. 

NW. 

N. b. E. 

NNW. 


This is the reorimj of the wind, and when wc say that in cither 
hemisphere the wind turm so and so in a rotatory gale (Cyclone) wo 
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mean to express thereby that the whole body of the storm, whatever he 
its extent, is whirling round (turning) with or against the hands , (hours) 
of a watch ; hut when we say the wind veers, or will veer, in a given 
direction, we mean then to speak always of its changes or shifts, whether 
gradual or sudden, in different parts of the circle, so that the wind in a 
hurricane or Cyclone, while it really turns but one way, according to the 
hemisphere in which the storm occurs, may, with ships on different sides 
of its track, be veering in apparent contradiction with each other, and with 
the law given ; and one of these veerings is what sailors call “ backing^ ^ 
round, and this explains, what is so often matter of contradiction and 
confusion, a ship sometimes in one-half of a storm (Cyclone) having the 
wind ^ veering* and then baching — when she gets into the opposite half 
of the storm circle. In this example we have supposed the ships 
l 3 dngto; if scudding and thus rapidly changing their positions, the 
changes of wind will of course differ. Mr. Redfield says, p. 175 of 
•^American Journal of Science and Arts,’’ Second Series, No. 2, touch- 
ing this subject ; — 


** T/*6 paradox ofrevoloing w.inds. It is still possible that some persons may not at all 
be able to understand, clearly, how tl^wind in a progressive storm which revolves in 
one constant direction around its axis, can at the same time be found to veer in opposite 
directions, on the opposite sides of the axis line, as is seen in Tables I. and III. respectively. 
But this fact, of which an explanation has already been attempted, may be seen to be a 
necessary result of the law of rotation, as manifested in all revolving bodies, and failing 
to understand this law, no one can intelligently pursue the enquiry. 

‘*Leta circular disk of stiff paper bo written upon in one or more circular lines, 
around its centre, either in a concentric, or vorticose form ; then put this disk in rotation 
upon its centre, and pass two fingers across it in parallel directions, one on each side of 
the axis, and it will be found that one finger passes the circular writing in the order in 
which the words are written, while on the opposite side of the axis the other finger, 
though moving in the same direction, will pass over the writing in the opposite or 
reverse order to that in which the words are written. Of course this will equally follow 
in case the revolving disk be advanced under the fingers, as when the fingers arc ad- 
vanced over the disk. 

The two opposite orders of succession in which the letters are thus presented on the 
revolving disk, are equivalent to those of the winds which are presented to separate 
observers on the two opposite sides of the storm. This then being the law of rotation, it 
follows, that if the general course pursued by a storm be known, two rough observations 
of the order of changes in the wind, one on each side of its axis path, may be quite suf- 
ficient to determine its revolving character; provided that the early and later winds 
near the axis path have blown transversely to the course of progression ; to determine 
which even, the same observations may suffice.*' 
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Perhaps a still more simple way of understanding this may be given, 
and it is as follows. If we look at a carriage wheel going fast over a 
muddy road, we shall see that while the whole wheel (the body of the 
storm, or Cyclone) moves forward on the road or track, the dirt on the 
upper rim is thrown forward and that on the lower rim backwards. If 
we suppose arrows (wind -arrows) painted on the felly of our wheel, and 
that it was a disk of air a mile or two high^ moving horizontally over a 
mass of water, we shall at once see how the different changes take 
place to ships on opposite sides of the storm circle. 

25. A Storm Disk is the thin whirling stratum of air which con- 
stitutes the Cyclone, and which though from 50 to 100, and even a 
thousand miles in diameter, is not probably at any time more than from 
one to ten miles in perpendicular height, as will be subsequently shewn. 

With these explanations of our words^ we shall better understand the 
things spoken of, and in the following parts of the work tho proofs of 
these various definitions will he found. 

26. The Centre, or Focus, or calm centre, or focus, or Lull, or 
Eye of the Storm, is a space of calm, often, but not always, formed 
about the centre of Cyclones, and which varies like the Cyclones 
themselves in its diameter, and, according to their rate of motion, also 
in its duration while passing over an Island or station, or while a ship 
may he drifting through it or round it. 

27. Various Theories as to the motions of the wind, and of tho 
body of the Cyclone, and briefly as to the causes of them. 

A theory is, as already explained at first, a supjpositmi. It obtains 
proofs by continual observations, and by experiments when those can 
be made,f and then wc set it down as a Law, Tlve principal Theories 
of Storms— that is of the motion of tho wind in them, and not as to 
what causes this motion — arc, 

a. That of Mr, Hedfield and Colonel Heid already explained ; and 

28. h. That of Mr. T, P. ISspy of Philadelphia, supported by Pro- 
fessor Hare and some other American philosophers. Tlneee gentlemen 

* See Part V. at tho section on tho Barometer for the heijfht of stonns above the 
surface of the ocean, and for another simple and practitsal demouatmtiou of tho move- 
ment of winds in a Cyclono. 

t We have hod some experiments made in hurricane-CIyclonos, and very curious 
and convincing' ones they are, as will afterwards ho soon. 
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Theories ; Redf eld^ Reid, Espy^ Thom. [Part I. § 30. 

Tnaintain that in Cyclones the winds do not blow round a circle, but 
inwards from the circumference of a circle to its centre^ or to a space 
along a line in the direction of the storm’s progress ; for they agree 
with Redfield and Reid in the fact of the progressive motion of 
Cyclones ; so that looking at the Compass card one may suppose 32 or 
64 or 128, winds! all blowing at the same time inwards to the pivot I 
or to the needle, if it lies in the track of the storm ; being one for every 
point, one for every half, or one for every quarter point, and they affirm 
that it is this which produces the calm at the centre. 

They suppose, as we do, this centre to be moving onwards, so that if 
moving North, for instance, it must as it were, annihilate more or less 
all the winds from, say NW. to NE. as it advances ; and apparently to 
obviate this difficulty amongst others, they suppose ^at at or near the 
centre, or central line or axis, the wind curves upwards, and that thus 
the centre is a huge funnel or chimney, like the base of a water spout.* 

29. Mr. Redfield also admits of or supposes some degree of up- 
ward (spirally upwards) curving of the winds at the centre, but this 
may easily he admitted without any great violence to our notions. Mr. 
Thom^ while agreeing with Reid and Redfield as to the circular 
motion of the wind at the surface, thinks there is an up-current always 
formed, and in a figure given in his work this is delineated. The 
difficulty in this respect in Mr. Rspy’s and Mr. Thom’s theories is 
to conceive what can become of the enormous volume of air, and why it 
docs not at least carry the rain upwards ? if not the ships, or their 
masts and yards ? 

30. Various Theories as to the Causes of Cyclones. 

The seaman must be careful not to confound here, as is often done, 
the Cause with the effects of Cyclones. "We can readily suppose a 
heginiiing somehow and somewhere, but when we inquire into the 
causes of the storms we go back beyond this, which is but the heghu 
nh\(j of the effect, to look for the cause of that effect, or in other 

’* Tlic comT)lctc contradiction of this theory is found in the fact that, in numerous well 
attc'Ktcd cnscfl xvhere the track of a storm has been perfectly ascertained, the shift of 
wiiul for sliips on its direct path has been perpendicular to, or across, and not right 
againat tlie ti’ack, which Mr. Sspy's theory requires it to be. Sec also the cotiviucinj? 
instuncoH of Charles Ueddle,'' and tlie experiment of the “ //iudos/on” Steamor, 
suhsccpieiitly alluded to. 
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Part I. § 33.] Theories; JRedfield, Reid, Esjpy, 

words, we enquire in plain langu^e thus — By which one, or more, of 
the known (or any unknown) powers of nature ; as the force of winds, 
electricity, heat evolved by condensation of the vapour in the atmo- 
sphere, &c. &c. is this Cyclone set a-whirling and moving along My 
limits and the object of this work do not allow me to go into much 
detail on this subject, and indeed to do so would but he to discxiss 
what are yet but plausible theories — some of them probable ones it is 
true — and would suppose my readers also more conversant with the 
chemistry of the atmosphere and the higher researches of meteorology 
than most of them probably wiU be. 

31. Mr. Redfield who, as already shewn (§ 16 p. 4) is the father 
of the research in recent times, had no particular theory as to the 
causes of Cyclones. He thought that our knowledge of their effects 
was not far enough advanced, and that it was unscientific to attempt to 
account for them, till better informed, by the exclusive action of any 
one or more causes. In his late publication he inclines to think them 
produced by the conflicts of prevailing currents in different strata of 
the atmosphere giving rise to circular movements, which increase and 
dilate to storms. 

32. Col. Reid avoids any general speculation as to the causes of 
Cyclones. He adverts to the possibility of there being some connec- 
tion between storms and Electricity and Magnetism (Law of Storms, 
Chap. XII.) but goes no farther than to detail an experiment which 
appears, he thinks, partially to confirm his views. 

33. Mr. T. P. Espy in America, has published a thick volume, 
entitled the Philosophy of Storms,” in which he lays down as before 
noted (§ 28 5. p. 15) a theory of the ej^ects and one of the causes of 
storms. This last is, as briefly as can be explained, this—First, that 
upon any partial heating of the air at the surface of the globe it rises 
in columns more or less charged with vapour, which as they rise have 
this vapour condensed into clouds or rain. 

Next, in this changing of state the vapour communicates its latent 
caloric^ to the surrounding air, which also expands, is cooled itself by 

• The scientific (chemical) term for a quantity of heat which all bodies contain, and 
give out when passingr from one slate to another which is less fluid, i.e. more condensed, 
as water pass! n{f to ice. If the process is reversed, that is, if the body passes from a 
more condensed state to one /ess so,— as water into vapour or steam— then heat is absorb- 
ed by it to form latent caloric, or heat not shewn by our instruments. 
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tliat expansion, but also gives heat to that part of the air in which it 
then is ; and becoming lighter is carried farther up, so that what Mr. 
Espy terms an up-moving column (or columns) is always thus formed 
before rain is produced ; and the air, rushing in to supply the partial 
vacuum at the base of this chimney-like column, forms thus the cen- 
tripetal (moving towards a centre) streams of wind, which, as just 
described is, he affirms, the true motion of the "wind in all storms, and 
especially in Cyclones, which are thus not curved and nearly circular 
as we suppose, but straight-lined winds rushing to a centre according to 
his theory. To put this in plainer words, he conceives the calm centre or 
lull of a Cyclone to be the base of a huge moving chimney, circular or of 
any longitudinal shape, the draught of which is occasioned by an exten- 
sive condensation of vapour above. He accounts for the production of 
clouds, the rise and depression of the Barometer, &c. by this cause, 
inferring that at a certain height the rising air orserjlows the rest of the 
atmosphere, forming a ring or annulus of cloud and vapour and air, 
which pressing on that below, occasions the rise of the Barometer found 
at the edges or approach of storms. To examine critically this and 
other theories, is not the object of this work. 

34. Mr. Thos. Hopkins^ of Manchester, in a work published in 
1844, entitled ‘‘On the Atmospheric changes which produce Rain, 
Wind and Storms,’’ and which contains many novel, highly interesting, 
and lucid common-sense views, admits with Mr. Espy and other 
meteorologists who had long preceded him,* the ascent and condensation 
of vapour in the air from various causes, and that all horizontal winds 
are thus produced. He considers moreover that these ascending winds 
produce descending ones, and that the rain produced in the higher 
regions brings air and steamf (vapour) with it in its descent, and thus 
constitutes lower atmospheric currents. And finally, that storms are 
produced by the same causes that produce other winds, and that the 
greatest storms are descended winds. 

* 'I'he original view is that of Danioll, who was the first to announce the important 
part whicli the latent caloric (see Note, p. 17) of the vapour, must perform in all atmos- 
pheric changes. 

t Mr. Hopkins constantly and properly uses the word ** steam" for the “ vapour" of 
Metcoroloj?ists in ffcnorul, who, if they object that steam induces the idea of heat, should 
recollect that vapour is the name of water and other bodies which have not changed their 
chemical slate. Mr. Hopkins’ Steam is the invisible vapour of a fine day whicli gives 
the dew point. 7’he vapour of the Meteorologists should be confined to fogs. 
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Part L § 36.] 

35. Dr. Alex* Thom^ H. M. 86th Pegt., author of a recent and 
most important work On the nature and course of Storms in the 
Indian Ocean, South of the Equator/’ &c. is of opinion, with respect 
to this tract, that the principal cause of the rotatory motion of Cy^ 
clones is, at first, opposing currents of air on tlie borders of the mon- 
soons and trade winds, which differ widely as to temperature, humi- 
dity, specific gravity and electricity. These, he thinks, give rise to 
a revolving action which originates the storm, which subsequently 
acquires an intestine and specific action involving the neighbouring 
currents of the atmosphere, and enabling the storms to advance 
through the trade wind to its opposite limits and he gives a diagram 
to show how this may occur. He farther inclines to believe that as 
the external motion is imparted to the interior motion of the mass, and 
centrifugal action begins to withdraw the air from the centre and form 
an up-current the whole will soon be involved in the same vortical 
action.” The up-current he explains as being formed by the pressure 
being removed from the centre, when the air there “ increases in bulk, 
diminishes in specific gravity, and its upward tendency follows as a 
matter of course.” 

36. There is however another point of view in which some writers 
have considered the formation and continuance of these Cyclones. 
They suppose them, as Mr. Thom does, formed by opposite currents 
of air producing whirlpools as in water, but they do not consider with 
him, that they are produced at the edges of the streams as we see in 
water whirlpools. These authors incline to the belief that the whirls 
originate between the upper and lower surfaces of strata of air of dif- 
ferent temperatures, degrees of moisture, &c. and moving in different 
directions. These whirls they suppose first formed above, and then to 
descend to the surface of the earth, just as we see a water spout begin 
at sea with a slight swelling of the lower part of a cloud and then a 
gradual descent of it. In a word, they look upon Cyclones as wind 
sjpouts,^ 

One writer, Kaemtz^t seen these whirls of wind formed, 

^ The Abbe Rochon dcBcribinpr the hurricauca (CycloncH) of the Mauritius 1771, 
says they are *' a kind of water spout which seems to threaten the spot over which it 
hang’s with entire subversion.” See Orant's History of the Mauritius, p. 173. 

t Kaemtz, Mctooroloffy, translated by Walker, London, 1845. 

D 2 
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Theories ; Kaemtsi‘ whirls ; Herschel, [Paet I. § 37. 

though not quite under the circumstances which we require. Still his 
description is worth copying as assisting the reader to form an idea of 
what a first rate Meteorologist considers to be the causes of these phee- 
nomena when they occur on the small scale. 

First, he says (p. 47) after alluding to the whirls and eddies formed 
by conflicting currents at their meeting on the edges : — 

“ In like manner when the N. E. wind prevails below and the S W. above, violent 
whirlingrs are formed at their limits, which descend to the surface of the earth, and are 
often endowed with prodigious force.*' 

And at p. 116, he describes an instance of the whirlwinds, though 
not of their descending, as follows : — 

“ When a moist wind determines an ascending current along the sides of a mountain, 
it at last reaches atmospheric strata whose temperature is such that the vapour of water 
is instantly precipitated. This is especially the case when opposite winds meet on the 
summit. I have often witnessed these phsenomena on the Alps— I will content myself 
with relating in detail the following fact. A very strong south wind was blowing on the 
summit of the Rigi, and the clouds that were passing at a great height above my head 
followed the same direction. The north wind was blowing at Zurich, and ascended 
along the southern dank of the mountain. When it attained the summit light vapours 
were formed, which seemed desirous of passing over the ridge ; but the south wind 
drove them hack, and they ascended toward the north at an angle of 46°, and disap- 
peared not far from the ridge. The conflict of the two contrary currents lasted several 
hours, A great many whirls were formed at the point where the two winds met ; and 
travellers, who took little notice of the rest of the meteorological phaenomena, were 
struck with this singular spectacle.** 

37. The following are the different Tiews of Sir John Herschel 
on the Causes of Cyclones whicli I copy as abridged in Purdy’s Me- 
moir of the Atlantic Ocean. 

“ It seems worth enquiry, whether Hurricanes in tropical climates may not arise from 
portions of the upper currents prematurely diverted downwards before their relative 
velocity has been sufficiently reduced by friction on, and gradual mixing with, the lower 
strata ; and so dashing upon the earth with that tremendous velocity, which gives them 
their destructive character, and of which hardly any rational account has yet been 
given. Their course, generally speaking, is in opposition to the regular Trade-wind, as 
it ought to be, in conformity with this idea.— (Young’s Lectures, I. 704) hut, it by no 
means follows that this must always be the case. In general, a rapid transfer either 
way, in latitude, of any mass of air which local or temporary causes might carry above 
the immediate reach of the friction of the earth’s surface, would give a fearful exaggera- 
tion to its velocity. Wherever such a mass should strike the earth, a hurricane might 
arise ; and should two such masses encounter in mid-air, a tornado of any degree of 
intensity on record might easily result from their combination.’*— Astr()?iowT/, p. 132. 
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Part I. § 39.] Theories s Tiddmgton^ Electricity, Volcanoes, 

Again: Sir Jolm Kervclieli in inyestigating the ohservations* made at the differ* 
ent Meteorological Observatories that have been established in various parts of the 
world, has arrived at the conclusion, that there are, at times, barometric waves, or 
undulations, in the atmosphere, of immerse extent t he has denominated them barome- 
tric waves, from their being made evident by the fluctuations of the barometer, which, 
as was before described, exhibits perfectly the weight, and therefore the quantity, of air 
above the station. One of these waves has been traced as extending from the Cape of 
Good Hope, through intermediate stations, to the Observatory at Toronto in Canada, 
under the superintendence of Lieutenant Colonel Sabine. As an explanation of the 
origin of the rotary storms under consideration. Sir J. ZZerscliel has proposed the 
idea, that two or more of these extensive atmospheric undulations, or barometric waves, 
may, from traversing in different directions, intersect each other, and from their oppos- 
ing forces cause the phsenomena of hurricanes or rotary storms ? 

38. My own views are, and they will be found in some detail in Part 
V., that Cyclones are purely electric phsenomena formed in the higher 
regions of the atmosphere, and descending in a flattened, disk-like shape 
to the surface of the ocean, where they progress more or less rapidly. 
I think that the whirling tornados, spouts and dust-storms are cer- 
tainly connected with them, i. e. that they are the same meteor in a con- 
centrated form, hut we cannot at present say where the law which regu- 
lates the motions of the larger kinds, ceases to be an inyariable one. 

39. Other suggestions have been thrown out, and iiostances adduced 
by different writers as to the possibility of volcanoes, and even fires, 
originating violent circxilar motions of the atmosphere ; and that volcanic 
eruptions are often accompanied by violent storms and heavy falls of 
rain there is no doubt. I have myself pointed out — ^though my pub- 
lished researches have been confined, like those of Redfield and Reid, 
to the effects, as the sure eventual index to guide us backward to the 
causes of storms — that in the China Sea and Bay of Bengalf there is 
much to countenance the idea that Cyclones in some parts of the world 
may originate at great volcanic centres, and I am inclined to believe 
also that their tracks are partly over the great internal chasms of our 
globe, by which perhaps the volcanic centres and bands communicate 
with each other. If we produce at both ends the line of the track of 
the great Cuba Cyclone of 1844, we shall find that it extends from the 
great and highly active volcano of Cosseguina on the Pacific shore of 
Central America, to Hecla in Iceland! And in 1821, the breaking out 

* See Report of the British Association, 1843-4. Vol. XL 

t Sixth Memoir, Storms of the China Sea, Journal Asiatic Society Bengal, vol. XL 
p. 717, 
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of the great voloi^o of EyaQeld Yokul iu loelaiui^ which had been 
quiet since 1612 > was followed all orer Europe by dreadful storms of 
wind, hail and rain. In Iceland the Barometer fell from the day be- 
fore the eruption till the tweuty-skth day afeor.’^ Mr, Bspy ([tiotea 
several other cases, and Humboldt for South America, to shew that 
nothing is better established than the fact of the connexion of volca- 
noes with rains and storms* IPwdy (Atlantic Memoir) also alludes to 
the supposed focus of sub-marine volcanic action on the Equator, in 
that sea, as the simt to which the southern extremes of the West 
Indian hurricane (Cyclone) tracks would tend, if continued. If I ad- 
vert to these speculations, it is with the hope of drawing the attention 
of iutelligent mariners to them. 


I'lHpy, p. } not correctly printed. 



PART XI. 


1. What meant by the Tracks of Cyclones. — 2. Aver- 
age Tracks in variocs parts op the World. — 3. 11ate» 
OP TRAVELLING ON DIFFERENT TrACKS. 4. STATIONARY CY- 

CLONES OR SUCH AS ARE NEARLY SO. — 5. Sl55ES OP CVCLONEB- 

— C. Contemporaneous, Parallel, and Dividing Cyclones. 

40. In explaining tlie terms used in onr new science, I have already 
said (§ 23. jp. 12) that the Track of a Storm, is the path or lino iu 
which it travels, like the track of a ship, and that of the centre is 
usually meant; and if 1 repeat this here, it is only again to caution the 
novice and seaman against confounding the rotatory motion, or whirl- 
ing round of the whole Cyclone, with the jt)ro(/ressive motion or moving 
forward ; the line on which this last is done, whether strait or curved, 
being the track. If we suppose a Cyclone only to revolve and not to 
move forward in any way, such a storm would have no track at all. I 
shall allude at the close of this part to the probability of such Cyclones 
taking place, and to the certainty that some have such a very slow 
motion that we may almost call them ^tationarxj Cyclones. In the 
practical part (Fart IIL) I shall shew how the attentive mariner may 
often calculate pretty nearly, by the bearing of the centre, veering of 
the wind, and his run or drift, what the track of a Cyclone is, and 
take his precautions accordingly. 
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41. In speaking of the tracks of Cyclones for the use of the sea- 
man, I mean of course to allude to their routes at sea. Much stress 
has been laid, and some part of Mr. ZSapy’fl theory rests, upon what 
he has deduced to he the track of a Cyclone and the various directions 
of the wind as ascertained on shore. Now, without meaning any dis- 
courtesy, if we except some low countries and islands, and on low 
coasts, it seems to me, speaking as a sailor, sheer nonsense to discuss 
the question of how the wind blows, inland, in reference to any theory 
which must depend upon the direction of winds for short periods and 
in storms. For no man can have looked down from an eminence on 
even a moderately uneven country — ^to say nothing of a very hilly or 
mountainous one — ^without allowing, especially if he is a seaman, that 
almost every village must have a different stream of wind for its wea- 
thercocks ; and some of these differing from four to eight points I We 
have only to look at maps on a large scale shewing the ranges of hills 
in any country, and especially some modern ones in which the eleva- 
tions are shewn by what are called Contour lines, ^ to be satisfied of 
the futility of these data, except for the general purposes of shewing 
the averages of '^ds throughout the year. Mr. Redfield in his 
recent Memoir on the Cuba and other Cyclones, alludes also to this 
difficulty. (Am. Jour. Science, No. 1. p. 321. New Series.) 

42. Average tracks of Cyclones* We are very far indeed from 
knowing what the average tracks of Cyclones in all parts of the world 
are, even in some frequented seas. In unfrequented ones we can at 
present only reason from analogy and from the evidence drawn from 
single logs. We trust now in future to the good sense of every right- 
minded seaman to furnish the labourers in the field with data to trace 
them out gradually. I proceed to detail what is known in various 
parts of the world, noting also briefly the tracts of ocean for which we 
have but little information. If I notice any inland Cyclones it is be- 
cause some of them may become also ocean storms, and thus interest 
the mariner, for whom I am writing, as well as the Meteorologist. 

43. Before entering on the details of the tracks of Cyclones in 
various parts of the world, as far as they are known, or for the purpose 
of indicating where they are not so, the seaman should be acquainted 


♦ Lines drawn through all the points of the same height above any given level. 
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Part II. § 45.] Tracks — General Theory. 

with Col. Reid^s, Mr. Redfield’s and Professor l>ove’s general 
views of what may be the average system of Cyclone tracks in both 
hemispheres ; modified of course in a hundred ways by local circum- 
stances, but always tending towards the systems they suppose theoreti- 
cally to exist. The difference between Theory and Law before advert- 
ed to should here be carefully kept in mind, as it is the difference 
between a probable supposition and a positive rule proved by abundant 
instances, and this is of importance, because, as wc shall afterwards 
find, the questions of scudding or heaving to, and of profiting or not 
by a Cyclone, depend wholly upon our knowledge of the track upon 
which it is travelling. 

44. Colonel Reid and Mr. Redfield^ then, suppose that in those 
parts of the tropics which are nearest to the Equator, the Cyclones 
move nearly direct from the Eastward to the Westward ; that as they 
progress they gradually take a more and more Northerly direction in 
the Northern Hemisphere, and a more Southerly one in the Southern ; 
and then, say about Lat. 20® or 25® North or South, or near to the 
tropics, they curve more and more rapidly, till beyond them they re- 
curve back to the Eastward again, forming groat Parabola-liko curves, 
of which the branches are more or less open according to circumstances. 
Colonel Reid gives the Diagram in the following page to illustrate his 
view of the tendency of the Cyclone tracks. True Cyclones have been 
traced to Newfoundland in Lat. 48® N. and found yet to bo travelling 
to the E. N. E. and N. E. 

The most Southerly Cyclones we can yet pronounce to have boon 
true rotatory ones are, those of the ships Barham and Bucephalus and 
of H. M, S. llamnnah in 42® to 43® South and between the meridians 
of the Cape and Amsterdam, which will ho described hereafter. The 
ship Boyal Archer had oue in 37® S. and 0^ East Longitude, also 
travelling to the Eastward, of which I have a note. 

45. The West Indies, Cauibbean Sea, Gux-e ov Mexico, 
Coast of North America and Nortix Atlantic to the Coasts 
OP Europe. In this tract we have, thanks to the labours of Mr. 
Redfield and Col. Reid, as far at least as the Bermiidas, most care- 
ful and extensive researches to guide us. 

There appear to be (See Chart I.*) two classes of tracks for both 
I his 0 liar t is mostly irom Mr. lo his Memoir of Ihc Cuba Hurrlcana 
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the West Indian and the North American Cyclones* We may conve- 
niently distinguish them as straight-lined and curved tracks. Of the 
straight-lined tracks of the West Indies one group seems to arise from 
Lat. 10® to 23® North, and as far as we yet know to the Westward of 
55® West (Tracks L and IVE andP on the Chart). The most Southern 
of them (F) travel to the W. N. W. past Tobago and Trinidad, along 
the Northern shores of South America, crossing the Peninsula of 
Yucatan, where the traces cease for the present. The next, arising far- 
ther North, (I*) pursue also a W. N. W. course along a line drawn 
from Barbuda and Antigua to the middle of the Gulf of Mexico, and 
the third still farther North (M) travels directly to the West from the 
Atlantic to the shores of Mexico, between Tampico and Matamoras. 
Between these limits no doubt, other straight-lined tracks will be found 
to occur. The Tobago Cyclone of Oct. 1847 (O) is also laid down by 
Col. Reid as a straight-lined track travelling down from the E. N. E. to 
the Coast of Cumana. These visitations are stated to be very rare at To- 
bago and Trinidad. At Tobago indeed it is said that it had suffered 
from them, but to a trifling extent since 1780, but this Cyclone was of 
frightful violence, though lasting only in its full fury for three hours. 

Three more straight (or nearly straight) lined tracks, (marked I J and 
P) will be seen on our Chart. These, taking their rise in the interior 
of the great continent of North America, appear to travel directly out to 
seaward from about W. S. W. to E. N. E., the two Northernmost of 
them crossing the Lakes and forming there the violent and destructive 
Lake, and Gulf of St. Lawrence, storms of October and November. 

It will be remarked that those within the Tropic, or the West Indian 
straight-lined tracks, come in from the Atlantic towards the Continent, 
and between these limits. Cyclones have been observed and tracked (as 
Track E and the branch of P) which first pursue a straight path, and 
then, abo^l^ the meridian of 80® West, curve to the Northward, reach- 
ing the North Western Coast of the Gulf of Mexico between Matamo- 
ras and Mobile. 

In a fourth kind of these straight-lined tracks, the Cyclone appears 
to begin in the Caribbean Sea, or to the Eastward and Westward of 

of 1844, extended and auffmented by Col. Reid for his now work (1849) On the 
Froffresfi and Development of the I..aw of Storms.” The Roman numerals refer to 
Mr, Rediield's researohes. 

E 2 
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Yu<;atan (Tracks Grand H) piirsiiing a straight or slightly curved track 
out from the Continent to the N. East and E. N. Eastward. 

46. The curved tracks are numerous, bxA appear at times for a 
large part of their course to he straight, but end by curving more or 
less.’*^ 

They take thehr rise about 10® to the* Eastward of the Leeward Is- 
lands,f sometimes as^near the Equator as Latitude 10® N., travel to the 
W. N. W. to a greater or less distance, so as to skirt the Bahamas, or to 
cross, or pass far within, the Windward Islands, or even over St. Domingo 
and across the island of Cuba, to New Orleans. They then curve gradu- 
fdly to the Northward and North Eastward, forming more or less of a 
paraboloid, and appearing to be mainly influenced by the Gulf Stream ; 
and thus, following the direction of the coasts of Florida and North 
America, pass out into the Northern Atlantic by an E. N. E. or even 
more Easterly course between the Bermudas and Newfoimdland. Tracks’ 
Q to R comprise the limits within which these storms have usually 
occurred, and the seaman from amongst them will have no difficulty in 
Judging of the mean track of those which pass along the Coast at sea ; 
excluding those which cross the S. West parts of the United States, which 
become straight-lined tracks when they pass out to the ocean. Col. 
Reid, 447> describes a track of much import to the mariner, 
being that of September 1839,^: (A) which was especially a true Atlan- 
tic Cyclone of which the first ship’s notice is in Lat. 20^ N. Long. 
47® West, and then successive ones, from others, till it passed close to 
the Bermudas and reached Nova Scotia and the Gulf of St. Lawrence, 
but was not felt in any of the Windward Islands. 

• The seaman will not overlook the scale of our Chart ; nor forget that, except where 
the curvesr are very sudden, the track is for all practical considerations a straight one, 
and the object of these general views of the tending of the tracks is to enable him, by the 
methods which I shall explain in the next part, to judge pretty correctly of the path of 
a Cyclone when he is coming intp or overtaken by one, and hence to decide upon 
ivhat may be the best to be done to avoid it altogether ; to keep clear of the dangerous 
centre i or to profit by it. 

t The most Easterly origin vre yet know for them is that described in Col. Reid's 
work, p. 447, in about 45© West Longitude (Track A,) How much further East they 
may arise we do not know. See next page for this notice from Col. Reid's work. 

t He refers to a Chart of it, but I have not that Chart with my copy, nor have I found 
it. It is however inserted in the Chart to his new work, and will be found on ours, 
which is taken from it. 
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Col. Reid has also traced another track whidi forms a very remark- 
able anomaly. It is that of the Antigua Hurricane of 2nd August, 
1837, of which the centre after coming in from the Atlantic in about 
17® North, and passing Antigua and the North extremes of Porto Hico 
like L and other usual tracks there, skirts the Bahama hanks and islands 
on a N. W. course, as if it was about curving to the Northward and N. 
Eastward as usual, hut between Lat. 30 and 31® N. and Long. 79 and 
80® West ; it suddenly takes a turn to the W. N. W. again, and travels 
in upon the American continent striking the shore about Doboy, and 
travelling for some distance inland. I have marked this double curve 
N on our Chart. 

He also in his new work * On the progress and development of the 
Law of Storms,’ &c. p. 22 says ;—«■ 

** Nor have always an easterly progression in high latitudes. I witnessed one 
which passed over Bermuda on the 18th August 1643, moving on a north-west progres- 
sion and towards the Bay of Fundy. That gale would set in over the Bay of Fundy at 
the northward of East, and end at the southward of West. Sir James Ross has observ- 
ed some gales between the Falkland Islands, and Cape Horn beginning south westerly 
and ending about north-westerly also indicative of westerly progression.” 

This track I have marked S on the Chart. 

47. From Latitude 45° N. and about Longitude 50® West — and the 
storms are usually here dilated to a very large size — they may possibly 
progress to the shores of Europe, forming extensive S. Easterly, East- 
erly and N. Easterly gales on their North sides, and North Westerly, 
Westerly and South Westerly ones on their Southern parts ; and by 
placing the transparent Horn Card for the Northern Hemisphere on a 
Chart of the Atlantic, the seaman will see how this occurs, and by 
moving it along, how ships which meet with such Cyclones in the 
Atlantic will have the winds. Others may pursue a route farther to 
the North, and terminate on the Eastern shores of Greenland or between 
Iceland and Europe. 

On the Chart No. 1, will he seen (from Col. Reid’s new work) two large 
storm circles, the one approaching the coasts of Europe aud the other 
leaving Newfoundland and the coasts of America. The first of these 
represents the Cyclones of Nov. 1838, as traced by Mr. Milne, of which 
the two tracks arc marked V and W, the latter being tliat of the 28th 
Nov. which was the severest, and which the circle represents. 
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The American circle is that of the Cyclone of 15th Dec. 1839, as 
traced by Mr. Redfield over the Banks of Newfoundland. This Cy- 
clone reversed the trade wind over the Bahama Islands to S. W. and 
N. W. with a force of 5. 

48. In Purdy’s Atlantic Memoir mention is made of a Cyclone in the 
beginning of 1828, in which H. M. Sloops Avon^ Contest and Sappho 
foundered between the Bermudas and Halifas, the Tyne in company* 
weathering it. H. M. brig Beaver seems, from this account, perhaps to 
have accompanied the Cyclone or to have run into, or frequently over- 
taken it on its Southern Quadrants having severe gales from the "West- 
ward, and so heavy a sea that she was near foundering, and obliged to 
heave her guns overboard. This weather “ reached Plymouth Sound, on 
Sunday, January 13th, when, shortly after midnight, a violent hurricane 
came on from the S. W. with vivid lightning and thunder, and 13 ves- 
sels out of 21 were driven on shore. Plymouth did not suffer greatly, 
but the Greneral B aimer ^ East Indiaman, met with threatening weather 
off Portland, when a sudden gust or squall carried away all her three 
masts.” This would appear, as nearly as we can judge, to have really 
been an instance of a Cydone travelling the whole distance across the 
Atlantic, We want, yet, a correct and undoubted tracing of such an 
instance, and it would be invaluable if we could obtain with it its effects 
on the currents of the Channel and the shores of the Bay of Biscay. 
We shall subsequently see what is said of the Cyclones of the Chops 
of the Channel. 

49. At the Azores it would appear from a register supplied by Mr. 
Hunt) the British Consul,* that the tracks of Cyclones mainly follow 
that of the Gulf stream, (of which the usual Atlantic current felt there 
is a continuation,) or to the E. N. E. They are, it would appear, some- 
times deflected hereabouts, but always to the Southward and not to the 
Northward as far as hitherto known. It is possible that these deflected 
storms may be at times the Madeira, and even the Canary Island storms, 
which if not Cyclones rise at least to the strength of hurricanes, or are 
not far from it. 

'50. The Madeira storms are at times very violent, and Col. Eeid in. 
his new work has traced one track (T on our Chart) of October 1842, 
which he conceives may have come from the African continent and 
• Nautical Magazine for 1842. 
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was recurving while passing over the Canary Islands.’’ lie also far- 
ther supposes it to have reached the coasts of Spain where several 
vessels were severely damaged off Cadiz, and H. M. S. Warspite was 
also within its influence. Capt. Fitzroy, P. N. (Voyage of the Beagle, 
Vol. II. p. 54) speaks of the severity of the gales in the vicinity of the 
Cape de Verd Islands, and says that at Porto Praya a South West gale 
is usually experienced in September, in which — 

From five to ten hours before its commencement a dark bank of clouds is seen in 
the southern horizon which is a sure forerunner of the gale ; should a vessel be at anchor 
in the port at such a time she ought to weigh and put to sea.” 

He gives the case of an American which did so in September 1831 
and came back safe while a slaver which remained at anchor was wrecked, 
but we could not from this have inferred that these gales are Cyclones 
were I not fortunately enabled, as this is going to press, to place upon 
the Chart, certainly, one September Cyclone in the neighbourhood of the 
Cape de Verds (Track 5. Chart I.) being that experienced by the ship 
Devofishire, Captain Consitt* from London to Madras 29th and 30th 
of September 1848. The detailed log was unfortunately not sent, but 
from the extract there is every probability that the track was nearly as 
I have marked it, that of a Cyclone of no great extent passing out from 
the Coast of Africa to the Northward of the Cape do Verds on a W. 
b. N. or W. N. W, course, at about a degree or so distant, giving to the 
Devonshire as she first stood to the S. S. W. and then (mistakenly) hove 
to at about 120 miles to the Westward of St. Antonio, a severe gale 
from N. E. to South by compass, which would have been a Westerly 
and S. Westerly gale at Porto Praya if it reached so far. 

5 1 . Those strong but sudden storms often met with between the Me- 
ridians of 20<* West, and the Coasts of Europe may possibly be sometimes 
the breaking up of the greater Cyclones, for, as I shall subsequently show, 
there is no doubt that Cyclones do sometimes divide, especially towards 
their termination. At times, also, as before said, the great Atlantic 

♦ It is worth noting here how the very materials for those labours must, so to say, be 
** chased and captured” bit by bit. I heard of the storm of 1848, from my friend Dr. 
CoUinv of the Queen East Indiaman, an earnest advocate of the science, but his efiforts 
to obtain the log in England failed. I then watched for the arrival of the Devonshire at 
Madras, and through the zealous aid of Captain Biden to whom the science in India 
is so much indebted, it reaches here but just in time. Yet still it is but the extract 1 
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Cyclones reach the coasts of Europe from the Burlings and Cape Finis- 
terre to the Channel, travelling to the Eastward,* aiad the changes and 
directions of the wind are such as prove their rotatory character. Thus 
a great Cyclone of 500 or 1000 miles; in diameter coming in from the 
Northward of the Azores and travelling E. N. E. to the Channel, might 
be, at the same time, an Easterly gale at Cape Clear, a Westerly one at 
Cape Finisterre, South Westerly and Southerly in the Bay of Biscay, and 
S. Easterly from Ushant across to Cape Clear, and in the chops of 
the Channeh If the seaman will place the Horn Card thereabouts, 
with its centre on what he may judge the average track, say one 
to the E. b. N. or E. N. E. upon a general chart of a moderate 
•scale, he will quickly and clearly perceive how this takes place ; and 
perhaps have some suspicion of how a Bay of Biscay sea*^’ may get 
up. 

52. The Eastern Coast of South America, from Trinidad 
TO Cape Horn. — I have met with little or no information as to whether 
any true Cyclones occur on this Coast, which is but little frequented to 
the South of the Bio de la Plata; but to the North of it so much so 
that if any tempests were frequent we should certainly hear of them. 
Mr. liuccack in his notes speaks of a gale which began in 34® S. and 
200 miles from the land, at N. W. and lasted ten days, drifting the 
vessel to 36J® South. Capt. Fitzroy (Voyage of the Beagle, Vol. 
II. p. 83) describes the gales off Santa Martha, Lat. 28J-® South as 
follows : — 

“Gales in the Latitude of Santa Martha generally commence with North-westerly 
winds, thick cloudy weather, rain and lightning. When at their height tlie barometer 
begins to rise (having previously fallen oon^derably,) soon after which the wind flica 
round by the west to south<*west and Ctqvl that (piarter usually blows hard for several 
hours. But these which are the ordinary gales blow off from or along the land and do 
not often raise such a sea as][is.sometimes found off this coast during a South East storm.'^ 

This description leaves little doubt that these gales are Cyclones, of 
which the tracks of the centre pass usually to the Southward of Santa 
Martha and are from the West to the Eastward. 

53. The Southern Atlantic from Cafe Horn to the Cape 
OF Good Hope.— Within the limits of the S. E* trade wind in the 


* Or say between E. N. E. or N. E., and E. S, E. and S, East ; for wc do not know 
yet their tracks, nor how the approach to the land affects them. 
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Atlantic there seem to be but very rarely any storms, and whether 
these are rotatory, or not we have no record for judging. Without the 
limits of the trade, that is from 28® to 50® South, it is not improba- 
ble that Cyclones may exist, and that those in the neighbourhood of 
the Falkland Islands, and from thence to Tristan d’ Acunha and the 
Cape, may also be at times of that class ; though they no doubt are, 
often, the Westerly gales of the high latitudes. The S. W, gales 
veering to the N. W. which are experienced to the Eastward of Cape 
Horn ;* and at the Falkland Islands, the Northerly winds veering to 
the South by the'Westjf may be parts of Cyclones or of the circuits 
of wind supposed by Mr. Redfield; but we have here, as in so many 
quarters, every thing to learn. Capt. Sullivan R. N. in a paper on the 
Falkland Islands (Naut. Mag. for 1841), describes the gales at Berke- 
ly Sound ns commencing at N, E. veering to N. W. and ending at S. W, 
This would indicate a tendency to rotation, according to the law for 
the Southern hemisphere, and that the track was to the S. S, E. and 
S. E. as if these islands and the adjacent coast of Patagonia were situat- 
ed at one of the curving localities. See subsequent remarks on storms 
in high latitudes. 

Col. Reid in his new work states that he received sketches and re- 
gisters of several of these gales, the result of which is that the tracks 
come from all quarters between the N. W. and S. W. which, as Col. 
Reid remarks, and we shall subsequently shew, accords with the obser- 
vations made in the British Islands in Lat. 51® N. for it is found that 
the gales there come in also from all quarters between N. W. and S. W. 
Capt, Moody R. E. who was Governor of the Falkland Islands, also 
confirms Capt. Sullivan’s account of the winds in all respects. 

54. Off the Cai*e of Goon IIofe and Eastward to the 
Meridian of Natal, it would seem that Cyclones certainly exist. 
They are sometimes, as to extent and duration, though of excessive 
violence, mere whirlwinds or tornados, but at others of much larger 
extent and perhaps of slower motion. One of the small ones, a mere 
tornado as to extent, but a perfect tyfoon as to violence, and which 
appears to have been travelling to the S. Eastward, overtook and dis- 


♦ American Exploring Expedition, p, 160, Vol. II. 
t Bougrainville, as quoted by Romme, Vol. II. p. 12. 
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masted the French Ship Paquehot des Mere du Sud in August, 1841, 
while running in a heavy gale from the Northward, which might have 
been the Eastern side of the storm circle ; for the whole Cyclone, as 
well as the tornado part of it, certainly veered according to the law for 
the Southern Hemisphere ; and the course of the Cyclone by a ship 
which came up with the Paquehot the next day was clearly to the S. 
East.* That is to say, it followed the direction of the prevailing winds 
and of the theoretical track, as given at page 25, in those latitudes. 

M. Bonsquet, in his additions to the translation of the first edition 
of this work, has traced four tracks (A H C and IXon our Chart Noi 
II.) of Cyclones between these meridians, the Southernmost of which 
is in 39° S., and I have added a third in 42° S. of which the ships 
Barham and Bucephalus experienced the Northern quadrants on their 
outward bound voyage to India. In 1849, a most severe and destructive 
Cyclone appears also to have swept the South Coast of Africa. 

55. Between the Natal Coast and the Meridian of the 
Southern extreme of Madagascar. — From various documents in 
my possession I am inclined to think that in this tract the storms will 
at times be found to travel from the E. N. E. to the W. S. Westward, 
but they may curve much more to the South. The seaman in crossing 
it should be watchful and observant in time, so as to be able to estimate 
from his run and the veering of the wind, as will be subsequently shewn, 
the probable track of the Cyclone and avoid its dangerous centre. There 
is no doubt that, with the Madagascar channel open, the tempests are at 
some seasons very sudden and excessively severe, but apparently either 
of small extent, or travelling very rapidly, for they rarely last long. 

It will be seen on the Chart that there is a blank space between the 
meridians of 30° and 50° East, and on the parallels of 30® and 40° 
South ; in which we have as yet no date for the tracks, and where 
they may be highly uncertain, having on the East the curving tracks 
of the Mauritius Cyclones, and to the West the direct ones traced from 
the Cape to Cape Becif. 

5C. The Southern Ocean, from the Cape to Van Diemen’s 
Land. — I have for this tract also several accounts, from which I en- 
tertain no doubt that Cyclones often prevail, and that they travel 


See 5th Memoir on the Law of Storms, Jour, As. Socy. Rengf. Vol, XI, 
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from the West to the Eastward. It is possible these may also he at 
times small Cyclones thrown off from the larger ones ; for the dividing 
of storms, or the generating of new ones by the progress, or at the 
commencement of the main one, and even the occurrence of smaller 
tornado-Cyclones within the area of a great Cyclone, is, I thmk — and I 
am supported in this view by Mr. Redfield and Mr. Thom — ^mdis- 
putable (for the Northern Hemisphere at least), and we look naturally 
for the same in the Southern one ; and this theory will explain the 
sudden violence and short duration of some of these Cyclones, and why 
the regular Westerly gale seems to return again after them.* 

So far the first edition of this work: I have recently received 
from Capt. Erskine, of H. M. S. Havamah^ a valuable and a 
practical corroboration of this opinion that the Cyclones in these 
latitudes travel from the West to the Eastward, which I take the liberty 
of giving in nearly that Officer’s own words, conveying as they do so 
much which is suggestive of what a little scientific consideration be- 
forehand may enable the careful seamen to accomplish, even in what are 
supposed to be well known, because much frequented, tracts of ocean — 
Capt. Erskine says : — 

** In corroboration of your opinion, tliat the Cyclones in the Southern Indian Ocean, 
between the Cape and Van Diemen’s land, travel from West to Etist, 1 begr to send you 
a copy of the Havannah's log, and her track between the Cape and Sydney, which I 
think will shew that the winds we experienced were a succession of Cyclones, and that by 
payingr attention to the state of the Barometer and Sympiosometer, and keeping in the left 
hand semi-circle or that of westerly winds, I was enabled to make the passage from 
Simon’s Bay to Port Jackson in comparatively moderate weather, in 34 days, including 
3 or 4 days of light winds. 1 was first led to expect that the course of the storms was 
such 08 1 found it from the recommendation given by Flinders, Vol. 1. Chap, 3, p. 45, not 
to run down tlio Easting too far to the Southward. Having made this passage three 
times before,” he says, ** I am satislicd of tlio impropriety of running in a high southern 
latitude, particularly when the sun is in the other hemisphere, and there is nothing view 
but to make a good passage ; not only from the winds there being often stronger than 
desired, but because they wilt iwt blow so steadily from the Westward. In the latitude of 
420, 1 have experienced heavy gules from the North and from the South, and even from 
the Eastward, m i\io montlis of June and July,”6cc. He continues, It may not be 
improper to anticipate upon the subject so far as to state what was the result of keeping 
in the parallel of 37oin the moiiili of November. From the Capo of Good Hope to the 
island of Amsterdam, the winds wore never so strong as to reduce the Investigator to 
close-reefed topsails, and on the other haml the calms lunoimted to no more than seven 
hours in nineteen days. 'Iho average run on the log on direct courses, for we had no 
* See also Part IH. in which these views arc more practically considered. 

F 2 
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foul winds, was 140 miles a day; the Investigator was not a frigate, but a collier- 
built ship and deeply laden.” 

“In the following twelve days’ run from Amsterdam to the S. W. Cape of New Hol- 
land, the same luck attended us, and 158 miles a day was the average distance without 
leeway or calm.” , 

The Australian Directory (I do not know on whose authority) says, Vol. 1, pagel, 
“ Ships from the Cajw G. H. bound to Port Jackson should run down their longitude 
on the parallel of 39, where the wind blows almost constantly from some Western quarter, 
and generally not with so much strength as to prevent sail being carried to it. In a high 
latitude the weather is frequently more boisterous and stormy, and sudden changes of 
winds with wet squally weather are almost constantly to be expected.” 

These two authorities particularly led me to believe, that by keeping too far to the 
Southward, a ship would either get into the right hand semi-circle or that of Easterly 
winds, or that the centre of these revolving storms would be constantly passing near her, 
whereas if she managed to hitojf the proper place in the other semi-circle, she might 
perhaps avail herself of the gale for some days together, and I determined therefore not 
to go to the Southward of 39o. It will be seen by inspecting the log that (after two 
shorter Cyclones, one from the 9th to the 11th, and another from the night of the 13th to 
the 15th July,) the ship ran in one, (which made known its approach by a gradual full of 
the barometer) from the 17th to the 21st ; the glasses rising and falling occasionally, as 
she out-stripped or fell short of the velocity of the storm. It will bo noticed also that on 
heaving too for an hour and half, on the night of the 17 ih, to allow the centre to pass ahead 
the barometer rose immediately and continued steady for some time afterwards, as we 
bore up and kept way with the gale. It finally got ahead on the 2l8t, having apparently 
run 1 186 miles in 5 days, or at the rate of nearly 10 knots an hour. 

Although on my arrival here, I could get no precise accounts of the weather which 
followed this gale along the south coast of Australia, further than it had blown very hard 
about the last week in July, yet I have no doubt that this Cyclone swept the whole of 
that coast, as on closing it on the 28th, we found instead of the usual Easterly current of 
a mile or more per hour, a set of 14 miles N. 73o W. ; on the 29th one of 27 miles 
West! and on the 30th, 13 miles N. 41® W., the reflux evidently of the storm wave, 
whilst on the 4th of August the current had resumed nearly its ordinary course of JNT. 
45® E. 20 miles. 

I have placed on Chart No. 11. a track (marked G) representing the 
C 7 clone of the 17th to 21st Jaly at an average distance of from 3° to 
to the South of the KavanQiaKs position on those days, as also 
two others (marked B and F) from the logs of two Indian passenger 
ships, the Barham, Captain Gimhlett, and Bucephalus, Captiiin Bell^ 
at a day’s sail from each other in September 1849, which apparently 
trended somewhat to the Northward of East. 

57. SoTJTHERN Indian Ocean, from Long. 50° East to the 
Coasts of Australia, and from the Eciuator to Lat. 30° South. 

This space, which we can only designate vaguely, and part of the 
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Cyclones of winch (those of the Coasts of Australia) will be referred to 
under another head, will be found comprised in Chart II. 

In considering this Chart the seaman should observe, as before said, 
that its object is not so much to lay down the exact track of any parti- 
cular Cyclone, as to shew him the tendency of the paths of the usual 
Cyclones, with, at times, those which are irregular, and thus to aid him 
to form his judgment of that in which he may be involved, or near to 
which he may suppose himself to be. Though the greater part of the 
tracks have been laid down from the logs of single vessels, yet he may 
be satisfied that they are quite correct enough to serve this purpose, 
and where the logs have been so vague and ill kept as to prevent any 
correct judgment being formed, or where the Cyclone itself has ap- 
peared to have but a very little progressive motion, small wind-circles 
have been introduced, to shew that it is either uncertain as to its track ; 
though certainly revolving ; or perhaps a stationary Cyclone,* which 
last class will in some parts of the world be found much more common 
than is yet supposed ; and my object in some cases where these wind- 
circles are marked, has been to put the mariner on his guard against 
them, and against the small tornado-hurricanes : for such some of them 
may be called from their apparently limited extent. Whether these 
afterwards in any case progress and dilate into true Cyclones or whether 
they exhaust themselves and break up, or rise up, not far from the spot 
where they are raging (and they seem to do all three at times), we have 
yet to learn. What is certain is, that with very brief warning they are 
violent enough to dismast a vessel, and from dismasting to worse mischief 
the interval is not great ; and such mischief it is our object to avert. 
I have data for several more storms, but as they fall within the limits, 
and move in the directions of the average tracks given, their insertion 
on the Chart would only crowd it without assisting the mariner in his 
judgment. This will also account for my omitting some from Mr. 
Thom’s Chart. The following is the Table of references to the 
Chart, which are too numerous to be placed upon it but are also 
annexed to it on a separate page. 


* Subsequently described. 
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REFERENCES TO CHART No. U.— THE SOUTHERN INDIAN 

OCEAN. 

Authority, 

Track of Rodrigruez Cyclone, - - - Mr. Thom. 

Average Northern limit of Cyclones,- - - Mr, 'rhom. 

III. Southern limit, - - - Mr. Thom. 

IV. Track curving to the Southward about Mauri- > tvi„ i d i 

tius, Blenheim 1807, - - - J ^bom and Col. Reid. 

V. About Mauritius and Bourbon, - - Mr. Thom. 

VI. Culloden's Cyclone, March ^ "Reid 

VII. H. M. S. Serpent, Feb. 1846, - - - H. Piddington, 

VIII. Futtle Rozack and other Ships, November > H. P. in llth Memoir, 

1843, - - - - - 5 Jour. As. Soc, 

IX. Charles Heddle’s Cyclone, March 1845, - - H.P. 13th Memoir, J. A. S. 

X. Fr. Frigate La Belle Poule and Corvette Lelrr o 

Berceau, Dec. 1846, - - 

XL H. M. S. Albion, Nov. 1808, - - Mr. Thom. 

XIL H. C. S. Bridgewater, March 1830, - - Col. Reid and Mr. Thom. 

XIII. H. C. S. Abercromby, Jan. 1812, - - Mr. Thom. 

XIV. Maguasha, Feb. 1843, - ... Mr. Thom. 

XV. H. C. S. Ceres, — 1839, - - - Mr. Thom. 

XVI. Timor and Rottee Cyclone, April 1843, - - Mr. Thom. 

XVII. Malabar, Jan. 1840, ' - - - - Mr. Thom. 

XVIII. Boyne, Jan. 1835, - - - - - Col. Reid. 

a. Mauritius, March 1811, - - - - Col. Reid. 

b. , Feb. 1818, - ... Mr. Thom. 

c. Jan. 1819, .... Mr. Thom. 

d. H. C. S. Dunira, Jan. 1825, - - - H. P.* 

c. H. C. S. Princess Charlotte of Wales, Feb. 1826, H. P. 

/. H. C. S. Orwell, Feb. 1827, - - - H. Piddington. 

g. Thalia, April 1827. - - - - H. P. 

h. H. M. S. Boadicea, April 1827, - - -H.P. 

i. H. C. S. Macqueen, Jan. 1827, - -H.P. 

j. Buckinghamshire, Feb. 1828, - - H. P. 

Princess Charlotte of Wales, March 

1828, - - - - - H.P. 

—— Reliance, Jan. 1831, - - - H.P. 

m. American Ship Panama, Jan. 1832, - - Mr. RedUcId. 

n. Mauritius and Duke of Buccleugh, Jan. 1834, - Col. Reid & Thom. 

0 . Neptune, Feb, 1835, - - - - Col. Reid. 

p, Thomas Grenville, Jan. 1836, - - - H. P. 

q, N orthumberland, March 1839, - - -H.P. 

r, American Whaler, Feb. 1839, - - - - H. P. 

* This and several more from a large series of Logs furnished to me by the attention 
of the Hon’ble Court of Directors of the East India Company, 
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Authority, 

s. Exmouth, Moscow, &c. May 1840, - - - 'I'hom. 

t. Kandiana, Sept, 1840, - - - - -11. P. 

u. Mauritius, April 1840, - - - - I'honi. 

V. William Nicol, May 1842, - . - - - H. P. 

w. Barque Tropic, March 1842, - - - H. P. 

X, Elizabeth, April 1844, - - - H. P- 

y. Unicorn, October 1844, - - - - H. P, 

*. Dorre Island, Capt. Grey, Feb. 1844, - - Thom, 

aa. Swan River H. M. S. Beag^le, May 1844, - - J 

bfh Houtman’s Abrolhos, May 1840, - - - >Naut. Magazine. 

rc. H. M. S. Beagle (position uncertain) Nov. 1840,3 

(id, Candahar, Nov. 1842, - - - - H. P. 

ee, Tigris, April 1840, - - - - H. P- 

ff, Earl of Hardwicke, Feb. 1839, - - - H. P. 

gg. Windsor, Feb. 1837, - ' - - H. P. 

hh, French Ship Archibald, March 1846, - - H. P. 

a. Orient, Duncan, and Fr. Ship Grand Duquesne, 

March 1846. H. P. 

jj, Maria Somes and American Ship Loo>choo, March 

1846, - . - - - IT.P. 

kk, Manchester, Jan. 1847, - - - II.P. 

ll, H. C. S. London, Feb. 1827, - - - H. P. 

mm, American Ship I-Iowqua, Jan, 1848, , - - II.P. 

nn. Windsor Castle, March 1817, - - - H. P. 

00 . American Ship Pathfinder, Dec. 1847, - - H. P. 

pp, Sophia Fraser, Nov. 1847, - - - H. P. 

qq. John Me Vicar, Jan. 1849, - - - 11. P. 

rr. Dutch Ship Roompot, Dec. 1847, - - H. P. 

sj. American Ship Hannah Sprague, April 1845, - H. P. 

tt, H. M. B. Jumna, April 1848, - - - H. P. 

Mostly from Mr, Bonsquet's Chart. 

A 4th to 6th April, 1848, .... Bonsquet. 

B 1st April 1848, B. 

C Thomas Blyth, Feb. and March 1848, - - B. 

D Mercury, Feb. and March, 1848, - - - B. 

ES Barham and Bucephalus, Sept. 1849, - - H. P. 

P Ditto ditto Sept. 1849, - - II. P, 

G H. M. S. Havannah, July, 1848, - - II.P. 

ZX Jan. 1848, - - - - - B. 

J June 1848, - - - . - B. 

K March 1848, - - . . . B. 

If .Tan. 1848, ... - . B. 

M Cocos Islands, Capt. Fitzroy, Beagle’s Voyage, - H. P, 

N November, Dec. 1847, - - - - B. 

O Berceau and Belle Poulc, Dec. 1846,* - - B. 

* According to M. Bonsquet, 
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From tlie foregoing, the researches of Col, Reid^ Mr. Thom, 

M. Bonsqnet, and my own, and much material that I have yet un- 
published, we can speak with great confidence of the usual tracks of 
Cyclones over this great extent of Ocean, as being generally from the 
E. N. E. to the W. S. W., hut from Long, East, and particularly 
when approaching the Mauritius group* having a tendency to curve to 
the Southward and sometimes even, according to Colonel Reid’s 
results, hack to the E. S. E.f 

While the first edition of this work was printing I found in a news- 
paper, the Mauritian, copied from the 'ELehdomadaire of Bourbon, an 
account of a Cyclone between the Island of Bourbon and the Island of 
Sainte Marie, on the East Coast of Madagascar, which gives us another 
track for that locality. The French Frigate La Belle Boule was over- 
taken by a Cyclone, in the night between the 15th and 16th December 
1846, or rather she seems, as far as one can judge from a newspaper 
notice, to have partly run into it ; being bound from Bourbon to St. 
Marie, where her fair course was about W. N. W., the wind gradually 
increasing from the S. E. mth a falling barometer, till it became of 
hurricane violence, blowing every thing to pieces, then ceasing with a 
calm of an hour or two, and recommencing again with terrible fury 
from the N. West, at which point it seems to have abated after com- 
pletely disabling the Frigate. The Corvette Le Berceau in company 
with her, foundered. This Cyclone occurred about 50 leagues from the 
Island of Cape St. Marie, and thus nearly midway between that port 
and Bourbon, and the shift described would give a track from about 

N, W. to S. E. for this locality. It will also be seen by reference to the 
chart. Tracks IX. and X. that the storm of the Charles Meddle in the 
same locality, which will be subsequently referred to, had about the 


* Rodriguez, Mauritius and Bourbon. 

t Mr. TRom differs from Colonel Reid in this view. Prom a close examination of 
the documents, I agree entirely with Col. Reid \ and while preparing the first edition 
of this work for the press, I received a report from Commander Neville of H. M. S. Ser- 
pent, detailing a storm in 27® South, 64® E., from which he escaped by heaving to in due 
time,ofwhich the track (No. VII.) was certainly from about N, 16® West, to S. 16® East 
and it is within 8® of the spot where the curving of the Culloden’s storm is marked on No. 
VllI, of Col. Reid^s Charts. The Serpent’s was one of the small tornado-like storms, 
and moving with great rapidity. Other tracks showing at least the tendency to curving 
will be seen on the Chart. 
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same tendency to the S. W. The one, Track IX. is laid down as traced 
in my 13th Memoir, the other is made a little more Easterly and 
Westerly to allow room for the figures, and the seaman will understand 
that both these, as before explained, show that the average tracks, as far 
as we yet know, are as here delineated. M. Bonsquet, p. 26, cites 
several logs and reports which lead him to conclude, I think correctly, 
that this Cyclone travelled in the direction of the curve O on our 
chart. 

At the Keeling (or Cocos) groupe in 12^ 5' S., 96® 53^ East, it is said 
by Capt. Fitzroy R. N. (Voyage of the Beagle, Vol. II. p. 637, Note) 
that in Nov. and April 1835, severe gales amounting almost to hurri- 
canes were felt blowing from S. E. and South, and drawing and shifting 
to the Westward which would indicate tracks from the Northward to the 
South, One of the gales lasted upwards of 24 hours, the other only 
about two. I have marked a track M. to indicate these Cyclones. In 
my Sixteenth Memoir, Journal As. Socy. of Beng. Vol. XVII. I have 
shewn that in March 1846, there were three separate Cyclones raging 
at the same time I in the space between 14® and 19® S., and 75® and 
78® East ; of which two were certainly severe and one of terrific vio- 
lence, dismasting three stout merchantmen, and nearly destroy ing one of 
them. These Cyclones were moving on an average track from the N. 
E. to the S. W. S. and their mean rate of travelling which varied from 
1.8 to 5.5 miles was but 3.9 miles per hour. They are the tracks it and 
jj on the Chart. 

58. Between the Latitudes of 5® and 25® South, and the Longitudes 
of 75® and 1 05® East, is a space where, from some as yet unknown 
cause, frequent Cyclones appear to arise, and to progress from thence, 
at first slowly and then more rapidly ; their little progression, or un- 
certain tracks, entitling them almost to be called stationary Cyclones 
Col. Reid thinks the Albion^ s storm in from 5® to 15® South, and 
80® to 90® East, one which may have been, in its first commencement 
at least, floating with an irregular motion as watcr-spouts do in calm 
weather.** The Futtle llo 2 ack*s Cyclone, track VIII. in this tract, in No^ 
vemher 1843, investigated by myself* from the logs of numerous vessels, 
moved up first from the S. E. to the N. W. for two days very slowly, and 

• Eleventh Memoir, .Tournnl As. Soc# Bengr. Vol. XIV. p. 10, 

G 



42 


Tracks; Mosamhique Charnel, [Part II. § 60. 

then curved abruptly away to the S. W., its mean rate not exceeding 2f 
miles per hour, and for the first 2 days only 2 miles. 

Mr. Thom inclines to think that many more of the Mauritius Cy- 
clones take their rise hereabouts, and travel the whole distance. We 
have not, I think, sufficient evidence for this inference, though there is 
nothing impossible in it, and some of Mr. Thom’s storms are traced a 
long way. 

Within this storm tract, and I suspect also within other Cyclone 
tracts, there appear at times also to occur, as already noticed, and as will 
be subsequently quoted for the Bay of Bengal, violent little tornado-like 
Cyclones which, for the time they last, are true hurricanes as to strength, 
and if taking an unprepared ship, and at night, might be fatal to her. 
The H. C. S. Roee^ Capt. Palmer, on the 25th August 1815, inLat. 
9® 55^ South, Long. 87° 35' E. from a fresh gale at N.E. at noon had 
a calm of half an hour, and 11 p. m. was taken aback by a hurricane 
at South, which lasted till 3 a. m., carrying away main topmast, main 
yard, &c. &c., and blowing her boats to pieces against the mizen rig- 
ging. The H. C. S. Macgueen and Orwell (tracks i and / on the 
Chart) both experienced severe Cyclones hereabouts which were travel- 
ling from the North in a Southerly direction. 

59. Cyclones of the Mosambiq,t7e Channel and to the 
North and South of it. The tracks of two Cyclones investigated 
by Col. Reid and Mr. Thom within the northern part of the Channel 
are all we have, but these seem, like the track of a very remarkable 
one in the Andaman sea (see § 66) to follow the usual law of the storms 
in the neighbouring great ocean, and to move from the E. N. E. to the 
W, S. Westward. 

We have no records of any Cyclone to the North of the Comoro 
Islands, nor to the West of Cape St. Marie, North of its parallel. The 
Cyclones of the Northern part of the Channel, however, for such they 
are as to violence, though perhaps mere tornados as to size, reach 
Mosamhique, and I think even as far north as Zanzibar. At the Sey- 
chelles and in the Chagos Archipelago, gales and hurricanes are said to 
he unknovm. 

60. From the N. W. point of Australia, Southward to Cape Leu- 
win, it would appear that storms of great violence, and these often 
rotatory, (Cyclones) occur. At Dorre Island in Shark’s Bay, we have a 
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good account in Capt. Grey’jt voyage of one which certainly came 
from the N. E. and was travelling to the S. W. and this is also the 
first instance we have to record, in the Eastern Hemisphere, of a 
Cyclone apparently travelling out to sea from a great continent. In 
the Western Hemisphere we have two instances, Mr. Redfield’a 
Cyclones of November, 1835, and December, 1839> in which this has 
occurred, and these Cyclones have been traced from the interior of 
North America to the banks of Newfoundland.* To return to the 
coast of Australia ; Lieut. Wickham, of H, M. S. Beadle, says. 
Nautical Magazine for 1841, p. 725 : — 

“ The West Coast of New Holland is at times visited by sudden squalls, resembling’ hup - 
ricanes, as I was told by the master of an American whaler, that in March 1839, when 
in company with several whalers offShark’s Bay, he experienced some very bad weather 
without any previous warning, but it was not of long continuance. The grusts of wind 
were very violent, shifting to all points of the compass, some of the ships lost topmasts, 
sails, &c. I think the first squall was from N. E., oflF the land.*’ 

The analogy of these with the Ceylon and other tornado-like Cy- 
clones which will be subsequently described, will strike every one. 
The Cyclone marked dd on the Chart ou the South Coast is one 
of a like kind, and is described by Capt. Ridley of the Candahar, 
as forming with a densely black sky to the W. N. W. in an incredibly 
short space of time and within an hour, ‘‘bursting upon us like a 
clap of thunder, and blew a perfect hurricane,’’ which lasted for about 
15 hours, and must have dismasted the vessel if not prepared, as she 
was laid with her gunwale in the water. The wind does not appear 
to have veered more than from W. N. W. to W. S. W., but I have 
marked this as a Cyclone to put the seaman on his guard hereabouts, 
as off the Cape of Good Hope. 

61. Tracks of Cyclones. On the "West coast of Australia, off 
Eottnest Island, the French discovery ship Le Geographe, appears by 
M. Peron’s report, as translated by Pinkerton, Vol, XI., to have 
experienced in June 1801, a Cyclone of which the track appears to 
have been from the S. b. W. to the N. b. E., for the wind “ veeredin a 
short time from W. S. W. to S. E., and as it is tolerably clear that the 
Cyclones about that part of the coast, and as far North as Shark’s 
Bay, travel both from the coast, and in towards it from the ocean, this 

* I have Utttle doubt that in India we shall also find this to occur with some of the 
Arabian Sea Storms, near the Coast of Malabar and the Gulf of Cutch, 

G 2 
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anomaly is by no means an improbable one ; though we have but a 
scanty note, and the very imperfect authority of a naturalist, who was 
not probably a sailor,Jor the original account, and the chances of errors 
of the press and translators. "We have however now for these nearly 
meridional tracks, as we may call them, three instances. Track XXVI. 
on Chart No. lY. of the G-olconda’s Cyclone being the first, the Buck’* 
inghamshire and Cleopatra Steamer’s which is described in the next 
paragraph as travelling at most N. N. W., and this one. 

At Swan River, Lat. 32° South, very severe gales of full hurricane 
violence are also felt. The anchorage in Gage’s Roads is considered as 
insecure from the N. W. gales, as they are called, during the winter, 
Lieut. Wickham of H. M. S. Beagle, (Nautical Magazine, 1841, p. 
724,) describes one of these storms at Swan River in the year 1838, 
which evidently was a Cyclone, and came in from the W. N. W. to the 
E. S. E. (Track aa). He describes also another at Houtman’s Abrolhos, 
Lat. 28® (Track hh) in May 1840, which also came in from the Ocean 
towards the land, or from the "Westward to the Eastward. We shall 
subsequently see that from about 20° to 40° S. on the Coast of South 
America, the storms also appear to come in from the Westward. 

62. Storms of the Arabian Sea. — ^Including in this title the 
whole space North of the Equator, to the Coast of Arabia, Persia and 
Beloochistan, and from the Western Coasts of India and Ceylon to the 
Eastern Coasts of Africa. 

We have hitherto but scanty data for the tract which extends West 
from Ceylon to Longitude 50° and what we possess is confined to that 
part East of Longitude 67® to the coast of India. It will be seen on 
Chart No. III. that at present, and with one exception to be presently 
noticed, there appear to be two classes of Cyclone tracks in this sea. 
The first that of the Cyclones investigated by me in my Eighth and Pour- 
teenth Memoirs, (Jour. As. Soc. Beng. Vols. XII. and XIV.) some of 
which originating in the Bay of Bengal (Tracks VIII. and XIV.) force 
their way across the peninsula or the Island of Ceylon, while others are 
either connected with the former or take their rise about the Lacca- 
dives ; but both these kinds, which I distinguish as the first class, travel 
it would seem (Tracks VIII. G and E) out to the W. N. W. and N. 
W. towards the coasts of Persia and Arabia, and are felt there, and even 
as far as Aden as stormy weather. 
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Those of the second class which are investigated in my Fifteenth 
Memoir (Jour. As. Soc. Beng. Vol. XVII.) seem to originate in the space 
between the Maldives and Laccadives to the "West, and Ceylon and the 
coast of Malabar to the East ; and then to travel up in a line more or 
less parallel to the Coast to the N. N. Westward (Tracks B B and E) 
some of these Cyclones are of terrific violence and apparently equal to 
the tyfoons of the China Sea. 

The exception to these two classes of tracks, is the track marked A 
on our Chart, which is a distinct and well confirmed instance of a Cy- 
clone, though of no great extent or violence, travelling in towards the 
coast or to the N. Eastward, In this instance the diameter of it did 
not exceed 100 miles and was perhaps nearer to 50 ; nor did it reach the 
coast, as it was not felt at Trevandrum in Lat. 8° 30' N. where there 
is an Observatory. It is possibly like track C at Trincomalee, an in- 
stance of a tornado-Cyclone developing itself through a limited space 
only ; though as to time, from its slow motion it may as in the case 
of the East London last at least 24 hours. The seaman requires how- 
ever to be advised of these as well as of the larger and more usual ones, 
for they may dismast him, which is no trifling mischief, and when occur- 
ing near coasts, or in narrow or intricate passages, may add to their 
danger and inconvenience j since disabled vessels may be easily driven 
on shore. We have seen in the preceding paragraph that there 
are also Cyclones on the Western Coast of Australia, and on the Coast 
of South America which like this one come in from the Westward, 
All these anomalies are matters of future research for us, till we find by 
multiplied and careful observation, whether they are governed by any 
fixed law. 

63. Cyclones of the Bay of Bengal. — I have investigated a 
considerable number of these, and have published part of my investi- 
gations in fourteen Memoirs in the Jour, of the As. Soc. of Bengal, and 
I have much yet unpublished. The result however of these pretty 
extensive labours, as shewn on Chart III. is, that in the Northern and 
N. Western parts of the Bay, the Cyclones travel from between E. N, E, 
and East round to S. E. and even S. S. E. towards the opposite points 
of the compass. The rhumbs between E. and S.E. however seem by 
far the most usual ; those to the Northward of East, or nearer to the 
meridian than S, E. b. S. seem to be comparatively rare. 
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64. Between the Andamans and Madras the tracks appear usually 
to be nearly from S. East and East to the Westward and Northwest- 
ward; but when Cyclones occur in about 6® or S*’ of Latitude North, 
and to the Eastward as far as East, they seem first to trayel up 
from the S. S. E. or S. E,, and then to curve away to the Eastward 
towards the Coast of Ceylon or the Southern part of the Coromandel 
Coast ; though sometimes such Cyclones travel almost due East* or 
E. b, N. from Long. 90° to the Coast of Ceylon. As yet we do not 
know if the tracks are influenced by the monsoons, and are thus more 
inclined to particular routes according to the season of the year ; and 
this is one of many subjects for enquiry. 

65. Off the Coast of Ceylon there appears at times to form a sort 
of very violent but confined storm though a true Cyclone, as to 
rotation, but which rather deserves the title of a tornado- Cyclone 
from its size : these may come in from the middle of the Bay, but I 
suspect that they are sometimes formed very suddenly not far from the 
shore towards which they travel. The tracks marked X. 2 5. and c. are 
instances of these ; c. is that of a tornado in which H. M. S. Bkeerness 
was blown from her anchors, and bilged on the rocks in Trincomalee 
a land locked harbour ! in January 1805. (Asiatic Annual Register, Vol. 
VII.) About Cape Negrais also these little tornado Cyclones are met 
with, and are excessively violent ; one traced by me, that of the Cash-- 
mere Merchant (marked on the Chart II. 2, 5th Nov. 1839), travelled 
from the S.S.E. or S. b. E. to the Northward. 

The following is the table of References to Chart No. III. which 
comprises also the Malabar Coast and the Eastern part of the Arabian 
Sea. 

References to Chart No. III. Cyclones of the Bay of Bengal and Ara- 
bian Sea. 

BAY OF BENGAL. 

I.— Sand Heads, . • . • . June 1839. 

II.— Coriuga Cyclone, . . • . .Nov. 1839. 

II. 2.— Cashmere Merchant, • • . .Nov. 1839. 

Ill.-Cuttack Ditto, April, May 1840. 

V.-Madras, May 1841. 

Vll— Calcutta, . . .... June 1842. 

VIII.— Madras and Arabian Seas, .... Oct. Nov. 1842. 

• See 14th Memoir, Journal Asiatic Society, Beng. Vol. XIV. 
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IX.— Pooree, Cuttack and Gya, . • . . Oct. 1842. 

X.— Madrasand Masulipatanij .... May 1843. 

X.— Coringra Packet, . . . • • May 1843. 

XL— Bay of Beng'al and Southern Indian Ocean, • . Kov. Dec. 1842, 

XII.— Briton and Runnymede, . • « . Nov. 1845. 

XIV.— Bay of Bengal and Arabian Sea Cyclone, . .Nov. Dec. 1845. 
XVIIL— October Cyclone, ..... Oct. 1849. 

The above with Roman numerals refer to the Memoirs with the same number pub- 
lished in the Journal of the Asiatic Society o' Bengal. 


a. 

Ongole Cyclone, . . . , 

. Oct, 1800. 

b. 

H. M. S. Centurion, .... 

. Deo. 1803. 

c. 

H. M. S. Sheerness, .... 

t J &Q* 1805* 

d. 

Dover Prigate^s, . . ... 

. May 1811. 

e. 

Kistnapatam ; Palmers . • . . 

. Mar. 1820. 

/. 

Burrisal and Backergunge, • . . 

. June 1822. 

ff. 

Liverpool and Oracabessa, 

. May 1823. 

h. 

Balasore and Cuttack, .... 

. Oct, 1831. 

i. 

London’s, . , ... 

. Oct. 1832. 


Duke of York’s, . . ... 

. May 1833. 

k. 

Calcutta, 

. Aug. 1835. 

L 

Madras, 

. Oct. 1836. 

m. 

Protector’s, ..... 

. Oct. 1838. 

n. 

KyookPhyoo, 

. May 1834. 

o. 

Kyook Phyoo j Syren and Java’s, . 

. Nov. 1838. 

P- 

Madras, ... ... 

. Oct. 1818. 


H. M. S. Cornwallis and Point Pedro . 

. Nov. 1816. 

r. 

H. C.S, Minerva, , . ... 

. Nov. 1797. 

s. 

Coromandel and Malabar Coasts, 

. May 1820. 

t. 

William Wilson, .... 

. Oct. 1836. 


ARABIAN SEA. 


A 

East London's Cyclone XVI. Memoir, • 

. ilpril 1847. 

B 

Buckinghamshire’s XVI Memoir, 

. April 1847. 

C 

Higginson and Lucy Wright VlII, Memoir, 

. Oct. 1842. 

B 

H. C. S. Essex’s XVX. Memoir, 

. June 1811. 

B 

Bombay, XVI. Memoir, . , . 

. June 1837. 

r 

o 

XIV. Memoir, ; ; ; 

. ) Dec. 1845. 

. ( i>«c. 1845. 


66, The Andaman Sea.-— Tins tracts confined as it is, is yet 
subject to Cyclones of terrific yiolence, though they must be of rare 
occurrence, for I have met with no record, nor have I heard of any one 
suspecting even their existence, till the wrecks of the Bunnimede and 
Briton transports in November 1844, which I was fortunately enabled 
fully to investigate,^ shewed that, at times. Cyclones fully equal to those 
* 12th Memoir, Jour. Asiatic Society, Bong. Vol. XU I. 
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r 

of tlie China Sea or Bay of Bengal may arise there. This proves that a 
wide extent of sea is by nO^ means necessary for the development of 
these meteors in their most violent form, though of very small ex- 
tent. ^ 

The track of this, which apparently took its rise in about 1 1® North 
and 96® East, was from the E. S. E. to the W. N. "W. 

On this and other Charts the seaman will always note that the wind 
arrows may indicate, though not positively, about the average tracks in 
the parts in which they occur. 

67. The China Sea : see Chart IV. — In the China sea, from 
the result of the analysis of all the records of storms which I could 
obtain with the assistance of the Honorable the Court of Directors of 
the E. I. C., from 1780 to 1841, which will be found detailed at length 
in my Sixth Memoir,* and from additional information collected by me 
and laid down on the Chart to December 1846, and subsequently in 
my Seventeenth Memoir (Journal As. Soc. Beng. Vol. XVII) to 1848, 
it appears, that the mean tracks of the Tyfoons, for the six months, 
from June to November, in which they occur,f are as follows : — 

In June, the tracks are- from between S. 30 East and East to "West.J 

In July, the tracks are from between N. E. and S. E. by E. to the 
N. Westward. 

In August the tracks are from between East and S. 40® E. to the 
Westward and N. Westward. 

In September, the tracks are from between N. 60® E. to S. 10® E. 
to the S. b. Westward and N. b. Westward. 

In October, the tracks are from between N. 12®E. and S. 45® E. 
to the S. b. Westward and N, Westward. 

In November, the tracks are from between N. E. and S. E. to the 
S. Westward and N. Westward, evidently varying with the opposing 

• Journal of the Asiatic Society, Beng. Vol. XI. 

t I have found as yet no record of a tyfoon occurring from 1st December to Slst 
May, in the China Sea, but in my seventeenth Memoir above alluded 1 have printed 
a notice of a doubtful Tyfoon from the Singapore Free Press, which is said to have been 
experienced from the 21st to 24th May by the Spanish Brig Dardo in 14 ® N. 119® 30' 
East ; but this may have been the onset of the monsoon. 

t On the 27th and 28th June 1846, the H. C. Steamer Pluto ran into a terrific tyfoon, 
in which she nearly foundered, the track of the Cyclone was about from the S, 30® E. 
to N. 30® West. 
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strengths of the monsoon and trade wind, and probably also influenced 
by the vicinity of the land,* 

Three remarkable curved tracks XXV., HI. and n, will also be seen 
on the Chart. These have been laid down on the clearest evidence, 
and may be taken as nearly correct. Tracks XXVI and XXVII are, 
though differing so widely, Cyclones which occurred at the same time ; 
and at their meeting point it is probable that the Golconda Troop ship, 
with 300 Native troops on board foundered.-f 

There will also be seen on the Chart a very remarkable track marked 
in the Formosa Channel, off Amoy (Tract u) which is one coming off 
from the Coast of China and travelling the N. E. b. E. and two 
others near to and within the Bashee Passage. The first of these 
(Tract Jf) being one travelling to theN. N. E. ; and the last (ej which 
is perfectly well ascertained by a good log and notes from the command- 
er of the vessel, Capt. Shire of the Barque Eamrain, is one first tra- 
velling out from the Coast of Luzon and then curving to the N. b. E. 
but when arriving at about 50 miles from the South point of Formosa 
suddenly re curving again, so as to travel out to the Eastward ! making 
thus, if wc suppose the Cyclone to have originally come up from the 
E. S. Eastward from the Pacific Ocean in about Lat. 15® and Long. 
130®, a double curve, analogous to the curves of the Cyclones of the 
Gulf of Mexico, as shewn on Chart No. 1, and occurring not far from 
the tropic, or with us in Lat. 20® and in the West Indies from 25® to 
36® N. 

Track w is also one to be noted is shewing that the Cyclones from 
the N. Eastern part of the China Sea sometimes travel in to the land on 
the Coast of Cochin China. This track is one of a Cyclone carefully 
observed by Lieut. Crawford Pasco, of II, M. Steamer Vulture, at 
anchor in Turon Harbour, It brought with it a sufiicieut rise of the 
Storm (and tidal?) wave to overflow ail the low land and destroy great 
numbers of native houses. 

The following is a list of references to the tracks on this Chart. 

^ Horsburgh (p. 280) speaks of a storm comingf out of the Gulf of Tonkin/' Now 
this, to a ship crossing from the Coast of Cocliiu China to Hainani, is really the Southern 
half of a great whirlwind, travelling from the Eastward along the South Coast of China, 
as will be seen by placing tbc hurricane card on our Chart and following any of the 
tracks from X to V with the centre. 

t See 4th Memoir. Jour. As, Soc. Bong, Vol. IX. 

H 
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References to Chart No. IV. — ^The China and Loochoo. 
Seas and adjacent Pacific Ocean. 


No. of Track. Dates. 

Names. Authority, 

I. 

m July 1780, 

H. C. S. London, .... H . Piddington. 

II. 

19th June 1797, .. •• 

H. C. S. Buccleugh, H. P** 

III. 

20th to 23rd Sept. 1803, 

H. C. S. Coutts, Cam- ? tj p 
den, &c. 

IV. 

20th September 1803, . . . . 

H. C. S. Royal George, ? tj p 

Warley, &c., .... 

V. 

28th and 29th Sept. 1809, •• 

H. C. S. True Briton, ? tt p 
and Fleet, 

VI, 

29th and 30th Sept. 1810, . . 

H. C. S. Elphinstone ■» p 

VI. 2, 

1837, 

H. C, S. Vansittart, H. P. 

VII. 

8th and 9th Sept. 1812, 

H. M, S. Theban and \ w p 

Fleet, 

VIII. 

28th & 29th Oct. 1819, 

H.C.S. Minerva, ... H. P. 

IX. 

29th N ovember 1 820, 

H. C. S.Lord Castle- Irr p 
reagh, .. 

X. 

18th & 19th Oct. 1821, 

H. C. S. General Kyd y tt p 
and General Harris, -> ’ * 

XI, 

14th & 16th Sept. 1822, 

H. C. S. Macqueen,,. H. P. 

XIL 

25th to 27th Sept. 1826, 

H. C. S. Castle Hunt- 1 tr p 
ley, ../H.P. 

XIII. 

9th August 1829, . . 

H. C. S. Bridgewater, H. P. 

XIV, 

8th &; 9th August, 1829, . • 

H. C. S. Chas, Grant, ? o p 

Lady Melville, &o., ] ** 

XV. 

23rd September 1831, . , • • 

At Canton, H. P. 

XVL 

23rd October 1831, .... 

At Manilla and the Pa- > Tvyr, p^^jc^u 
nama’s first Storm, J Redfield. 

XVII. 

24th & 25th Oct. 1831, .... 

Panama’s second Storm, Mr, Redfield. 

XVIII. 

25th &: 26th Oct. 1831, ••.» 

Fort William, .... H. Piddington. 

XIX. 

3rd August 1832, . . .... 

At Canton and Macao, H. P. 

XX. 

22d to 25th Oct. 1832, .... 

MofiPatt, • • . • H. P. 

XXI. 

28th August 1833, .... 

Brigs Virginia and Bee, H. P. 

XXII. 

12th October 1833, .... 

H. C. S. Lowther Cas- > tj -o 
tie, 

XXIII, 

3rd July 1835, 

Barque Troughton, .. H. P. 

XXIV. 

4th August 1835, .... 

H. M. S. Raleigh, .. Mr. Redfield. 

XXV. 

16th to 22d Nov. 1837, . ... 

Ariel and Vansittart, H. Piddington. 

XXVI. 

XXVII. 

^ 22d to 24th Sept, 1839, .... 

f Cal. 1 hetis, London,*) rr p 
iThetis, & Golconda,K^’ ' 

XXVIII 

. 29th & 3ath Nov. 1840, 

French Frigate Magi-\Tr p 
cience and St. Paul, /"* 

XXIX. 

21st July 1841, .. 

Hong Kong Fleet, . . , . H. P. 

XXX. 

26th July 1841, 

Hong Kong Fleet, .. H. P. 


" • A large proportion of the data for these tracks I owe to the attention of the Hon’ble 
the Court of Directors of the East India Company from their r^rds, and several to the 
kindness of my friend Capt C. Biden, Master Attendant at Madras, who has been inde- 
fatigable for many years in providing me with materials, / 
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The foregoing are tracks taken from the Chart to my Sixth Memoir, 
*'The Storms of the China Sea.” (Journal As. Soc, Beng. VoL 
XL) The following are from my seventeenth Memoir (Storms of the 
China and Loo~Choo Seas and Facife Ocean) Journal As. Soc. Beng» 
VoL XFIIL 


d. November, 1816, 

s. 31et October to 2d No- 
vember 1843, 

f. 31st October, 1843, •• 

g. 16th & 17th Nov. 1844, 

h. 10th and llth Oct, 1845, 

i. 6th to 8th Oct. 1845, 

j. 28th & 29th June 1846, 

k. 2l3t &22d July 1846, .. 


SpauishBrig Viffilante, H. Piddington. 


Atiet Rohoman and 

Shaw Allum, 

American ship Unicorn 
Manila, ,... 

}H.P, 
}h. P. 

Ship Edmonstone, . . 

H. P. 

H.M.S, Espiegle Ship 
Ann and others, 

^H.P. 

H. M. Steamer Driver, 

H. P. 

H. C. Steamer Pluto, 

H. P. 

Ship Hyderee, 

H. P. 


14th & 16th Sept, 1846, 

m. ' 15th &c 16th Sept, 1846, 

n. 24th to 26th Sept. 1846, 

o. Manila, October 1843, 

p. Manila, October 1831, 

q. Manila, November 1845, 

r. Chusan, Sept. 1843, 

t. Loo Choo Sea, Cacique, 


r Mr, J, E. Elliott, 
H. M. S. Agincourt,. . ^ Master H, M. S. 

(.Agincourt. 

H. M. S. Ringdove, . , H. Piddiugton, 
Clipper Mischief, H. P, 

H.P. 

.. .. .. H.P, 

.. H.P. 

.. •• Capt,Vyner,R.N, 

H. r. 


a. i. Pacific Ocean and China Sea H. M. S. Str, Driver i t r p 
Ships Amif John o^Gaunt, Oct. 1845. j n. j. , 


u. Don Juan, Straits of Formosa, Sept. 1846, ., H. P. 

V. Brig Guess, July 1847, ,, ,, H. P. 

w. H. M. Str. Fu/ture, Nov, 1847, .. ..H.P. 

X, Rob Roy and Swallow, Nov. 1847, H. P. 

y. Rob Roy, Manila, Nov. 1847, ,, II, P, 


s. Ramrain, Coa<«t of Luconia and Bashee Pas- / rr n 
sage, Nov. 1847, 5 ' 


aa. H. M. S. Childers, Shanghai, July 1848, 


( A.U.Elliot, R, N. 

Master 11. M. S. 
tChilders, 


Pacific Ocean. 


hb. Duke of Bnccleagh and Fleet, July 1797, , . 11, P. 

cc. Ditto ditto ditto ditto, .. H.P. 

dd. Ditto ditto ditto ditto, . . H. P. 

ee.ff. King William JF. Pacific Ocean and China /rr p 
Sea, July 1845, i- 

68. The Java and Anamba Seas. — In tlie China Sea, I have 

found no record of any Tyfoou (Cyclone) South of Lat. 9® North, nor 

H 2 
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from tlience through the extensive tract which I have entitled the 
Anamba Sea, lying between Borneo and the Malay Peninsula, Banca 
and Sumatra, to 3® South, where the Java Sea begins. In the Java 
Sea itself, during the N. W. monsoon, strong gales are often expcri^ 
enced, but whether these are at any time rotatory we cannot yet say. 

A notice of the loss of the Brig Minerva, from Moulmain, bound to 
Hong Kong, in the Singapore Free Press of I5th Fed, 1849, states— 
That she sailed from Singapore on the 3d Nov. 1848, and on the 13th 
in Lat. 6® 49' N.; Long. Ill® 28' East,; she experienced a severe 
** gale of wind” which lasted three days, the wind veering round the 
Compass, causing a tremendous sea, from which the vessel suffered so 
much that in endeavouring to make some place of shelter, she was lost 
on a reef in South Bay on Balambangan. From this statement we may 
suppose that this was a true Cyclone in the Anamba Sea. 

69. The Banda, Celebes, and Sooloo Seas. — One of these 
Seas has an open space of upwards of forty square degrees, though as 
just remarked (§66) a large space is by no means indispensable to the 
production of the most violent hurricane-Cyclones, and in reference to 
these and the Anamba Sea, and as we shall subsequently shew, for the 
Pacific Ocean at least, rotatory storms may occur close to the Equator ! 
We do not yet know of any true Cyclones occurring in them, though 
strong gales are certainly of more frequent occurrence, than from their 
vicinity to the equator and land-locked position would be supposed. The 
numerous volcanoes (§ 39 p. 21) with which the Moluccas abound, mag 
have some influence on the meteorological pheenomena. The following 
is from a Singapore paper — Sarangani Island is off the South end of 
Mindanao in 5® 23' North. 

The American whaling ship OcCavia, Capt. Pell, arrived here on the evening* of the 
25th inst. to refit, having on the 30th March last, while off Hammock or Sarangani 
Island, encountered a most severe hurricane, in which she lost uU her masts, and receiv- 
ed extensive damage otherwise, They afterwards proceeded to Lerou Harbour in the 
Island of Salibabo or Lirog, one of the Talaut group of islands, where they made temporary 
repairs and afterwards proceeded to Monado, and from thence came on to Singapore.— 
Shigapore Free press, July 27, 1849. 

70. The Timor Sea. — ^This great, and yet impeifectly known ex- 
tent of Ocean, extending from Java and the N. W. point of New Hol- 
land to .Torres Straits, is subject to severe hurricanes, which are true 
Cyclones, revolving according to the law for those in the Southern 
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Hemisphere, and travelling from the E. N. E. to the W. S. W. or S. 
Westward ; at least those from the meridian of Timor to the westward 
appear to do so. East of this meridian we know only of one Cyclone 
which occurred at Port Essington, Lat. 11® 22^ S. Long. 132o 10^ E. 
in December 1839, in which H, M. S. Pelorus was driven on shore, and 
the new settlement nearly destroyed. It was of small extent though its 
violence was excessive, and the Barometer sunk to 28® 52'. Its track 
may have been from the East to the West, or not far from those points. 

On the Chart -No. II . which comprises the tracks of this sea, will be 
noted a very remarkable one marked m m which is that of the Ameri- 
can ship Howqua dismasted in January 1848, in a Cyclone of terrific 
violence in which her Barometer fell 2.20 and she was near foundering. 
She first ran up with a S. Westerly gale till she had a shift to South 
which broached her to, and she shortly fell into the calm centre with the 
wind at S. East and East. She then had it N. Easterly and North, and 
unless there were two Cyclones^ which may have been the case, we can 
only account for these shifts and lulls by a track, such as I have marked ; 
travelling up from the South and then curving away to the North West. 
The log of this vessel has not reached me, and this estimate is only from 
the newspaper and a private account. I have thus marked it both with 
a track and a wind circle of which the centre in 15® S. and 115® East 
is at the spot where the ship was dismasted. 

As this edition is going to press, I receive from Capt. S. Van Del* 
den, commanding the Dutch Ship Boomjoot^ from Sourabay to Middle- 
burg in Dec. 1847, some valuable logs, among which is one of a Cyclone 
which he met with on quitting the straits of Bally, but fully aware of 
his danger Capt. Van Deldeu kept away to the North with the wind 
at W, b, S. (though homeward bound) to give the Cyclone sea-room 
and then cautiously followed in its wake to the S. W. b. S. on its 
Eastern edge, keeping the w'ind at about N. N. W. from the 13th to 
the 19th. Other ships which were not so scientifically managed, suf- 
fered iu this Cyclone, of which the track is marked r, r, on the Chart, 
but from Capt. Van Delden’s Log, only, as he has not been able to 
procure me the others. 

71, The Western Coast of Australia I have noticed at p. 43. Along 
the South Coast of Australia to Bass’ Straits, tbongh the usual Westerly 
winds and gales of the higher latitudes iu both hemispheres prevail 



54 


Tracks; Basi Straits, 


[Part II. § 71. 

during the greater part of the year, I have no doubt that Cy- 
clones also often occur. The gales are described as beginning at 
N. W, with a low Barometer,* and thick rainy weather, increasing 
at West and S. W. and gradually veering and moderating to the 
South and even S. S. E. with the barometer rising to above 30 
inches. Sometimes also they return to West or more Northerly, with 
a fall in the barometer, but the gale is not then over, though it may 
diminish or die away for a day or twOr Sometimes the wind flies 
round suddenly from N. W. to S. W., and the rainy thick weather then 
continues a longer time. This account is a little abridged from Hors- 
buTgh, VoL I., p. 121, t and if the Northern half of the Horn Card for 
the Southern Hemisphere be moved slowly from West to East over a 
dot marked on a Chart, in about the parallel of 40® S., the usual track 
of ships proceeding towards Bass’ Straits, it will be seen at once how 
closely the first part of this description answers to the case of a Cyclone 
overtaking and striking a ship with its N. Eastern quadrants, and tra- 
velling faster than the ship, or say on a parallel course. The centre is 
nearest to her, when the wind is at West and therefore the gale strong- 
est, and it leaves her with the Southerly winds as it proceeds ahead of 
her. The case of the renewal of Ihe gale may be that of the ship’s 
overtaking it again, cr of another vortex following closely on the first, 
and the flying round suddenly” . occurs, unquestionably, where the 
central portion of the Cyclone reaches the ship. The long duration of 
the storms is doubtless owing to ships usually scudding with them, 
being a fair wind. All this is however but great groibahilityy and 
to make it a full certainty, we should have the logs of Whalers or other 
vessels in higher latitudes with Easterly gales at the same time. lu 
the Chapter on which I speak of the Storm Wave and Storm Currents, 
the seaman will find a caution of importance to him when approaching 
Bass* Straits. 

We have no good records for the storms off the coasts of Van Die- 
men’s Land, nor any for those to the North between Bass’ Straits and 
Port Jackson. Within Bass’ Straits I find in a review of the voyage of 
H. M. S. Beagle that Commander Stokes says : 

The gales in Bass’ Straits begin at N. N. W,, and draw gradually 

• or lower. 

t The original is by Flinders, but the reference has not been given in Horsburgh. 
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by W. to S. W., when they subside. If it backs it will continue, but 
the barometer will indicate its duration ; it is seldom fine with a pres- 
sure of 29.95 in. ; and always bad if it falls to 29.70 in.** This exactly 
represents the Northern half of a Cyclone travelling through the Strait 
from the Westward. The ** backing’* would be the case of a Cyclone 
passing up from the S. W. to the N. E. and lasting longer, either 
because its diameter was greater, or because its motion was slower, 
having been checked in its passage, over the N. W, part of Van Die- 
men’s Land ; for the passage of a Cyclone over high land certainly 
checks, for a time, its rate of travelling. 

72. The Northern Pacific Ocean and Loo Choo Sea. — Dis^ 
tinguishing by this last name the space of ocean included by the chain of 
islands, which extends from the N. E. point of Formosa to the Meac^ 
sima Islands at the south extremity of the Japanese Groupe, and of 
which the Loo Choos are the centre off the South Coast of Japan we 
have one account of a Cyclone by Admiral Knisenstern in ]804,f 
which appears to have been travelling from the Southward due North j 
as deduced from the shift of wind which he experienced. It was in 
Lat. 31® to 32® North, that this Tyfoon was experienced, and in sight 
of the South Coast of Japan. 

At Shanghae in Lat. 31-J N. ; a severe Cyclone (Track aa on 
the Chart) was experienced in July 1848, of which I have given the 
records from A. R. Elliott, Esq. Master H. M. S. Childers, at 
Shanghae, and Commander Hay H. M. S. Columbine, in my Seven- 
teenth Memoir (Jour. Aa. Soc. of Bengal VoL XVII). This Cyclone 
raised the waters of the great Yang Tse Kiang river 20 feet above 
low water mark against an ebb tide! At Chusan Lat. 36® N. in 
September 1843, a severe Cyclone was experienced, which undoubtedly 
oame from the S. E. They are said to be uncommon there. In Lat; 
27® ..N. Long. 122® E., in the Loo Choo Sea I have also a news- 
paper record of a Cyclone experienced by the Ship Cacique, in Septem- 
ber 1843, (Track s on the Chart,) in which the shift, with a short calm, 
was from N. E. to S. W, shewing also a track from the S. Eastward to 
the N. Westward at that season of the year. Our track m also, within 
the Straits of Formosa, which is that of H. M. S. Mngdove, in the 

Called by the Chinese the Tung Hai or Eastern Sea, 
t Chinese Repository, September 1839. 
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month of Sept. 1846, is from the S. Eastward, and it will not escape 
the reflectbg seaman that here, as in the corresponding latitude in the 
West Indies, we have a wide extent of Ocean to the Eastward, on the 
limits of the trade winds, then a sort of barrier of Islands formed by 
the Japan, Loo Choo, Typinsan and Pormosa Archipelagos, and within 
these a confined sea of seven or eight degrees in width, and eight to ten 
in length, bounded by the great Continent of Asia. When we collect 
more data, we shall be better able to pronounce if the effects of these 
similar circumstances are also similar ; at present we can only notice the 
probability and regret our want of materials.* Kotzebue in the Rurick’s 
voyage of discovery, Vol. II. p. 160 of the 8vo. edition, describes a storm 
of hurricane violence on the 13th April in Lat. 44® 30^ N. Long. 181® 
to West but he gives no account of the veering of the wind. Again in 
the voyage of the Rurick, Vol. I. p. 264, after a smart gale in the neigh- 
bourhood of the St. Lawrence Islands he was informed by the Tchukuts- 
koi of St. Lawrence’s Bay on the Asiatic Coast of Behring’s Straits in 
65® 40'' North that the time of violent storms was at hand and that the 
last had been only a faint wind. He gave us to understand that in a 
real storm no body was able to stand on their legs, but that they were 
obliged to lay themselves flat on the ground.” This is exactly, as to 
violence, the description which a Carib of the West Indian islands might 
have given to Columbus, or which a Mauritius or Jamaica negro would 
give of their hm-ricanes in the present day. I have heard it often said 
in descriptions of hurricanes there, by persons of all classes, that fearful 
that the dwelling house might be blown down the family crept on the 
ground on all fours flat down when the gusts were most furious) 
to reach the nearest negro hut or other low sheltered spot or a “ hurri- 
cane house” built of stone for such occasions. Are these Behring’s 
Straits’ storms analogous to those which arise in the interior of the conti- 
nent of North America (Track J on Chart No. I) and pass out to sea 
over Newfoundland ? and do the Asiatic storms arise in the plains of 
Eastern Siberia and travel out towards Behring’s Straits ? When the 
Government of India in 1847, determined to send a mission to Western 
Tartary, which was expected to winter at Yarkund, I drew up a detailed 
set of instructions for observing the violent storms of the Tartarian 
steppes, to ascertain if they were circular or strait-liued winds, with 
* Chinese Repository, September 1839. 
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queries for the natives, but the expedition, unfortunately, did not proceed. 
We have evidence enough from Humboldt, Chappe, Ehrmann and, 
others of the violence of the Siberian gales but no detail of the veering 
of the wind that I have met v^ith, or recollect. 

At the Bonin Islands, Lat. 27® N. Long. 142® East, tempests 
of hurricane violence are said to be frequent, and to come from the 
Eastward. 

In the space comprehended between the Philippines, the Bashee 
Islands, Formosa, and the Loo choo Groupe to the West and North, 
and the Bonin and Mariana Islands to the East and South, Tyfoons, 
(Cyclones) are excessively sudden, and certainly come from the East- 
ward. The ship Montreal, of Boston, from the Sandwich Islands to 
Hong Kong was overtaken November 7th, 1845, in Lat. 19® N. Long. 
146® East, by a severe Tornado-Cyclone which, by the log of another ship 
which kept way with her the whole time, and was during the Cyclone 
only from 30 to 65 miles distant from her, was of very small extent ; but 
it was so violent that Capt. Lovett, of the Montreal, to whom I am 
indebted for this and several other communications, was on the point of 
cutting away her masts, when hove on her beam-ends by the shift of 
wind at the centre. The track of this Cyclone appears to have been 
about from S. E. to N. W. and the Montreal’s Barometer fell, after fluc- 
tuating remarkably on the approach of the tempest, from 29.60 to 29,30 ; 
and what is very remarkable it rose to 29.40 just as she first reached the 
edge of the central space. On the Eastern Coast of the Philippines, 
severe gales are known to prevail, which become true Cyclones.* 

It will be seen on inspection of the chart, and its Table of Beferences 
that I have been able to trace, partly from documents now half a cen- 
tury old, but highly authentic, being the logs of the East India Com- 
pany’s Fleet of 1797, of which the Buccleugh formed one, and in which 
H. M. S. Swift foundered while convoying it,-)- a few tracks, which are 
again corroborated by that of the Cyclone experienced by H. M. S. 
Driver, in October 1845, (z.) If we follow these tracks with the eye to 

• The Natives of the Philippiacs, who like all nations of Malay origrin are good 
' fishermen, and daring seamen after their own fashion, perfectly distinguish between the 
tyfoons or turning gales (Cyclones) and the strait-lined Monsoon gales. They call 
the first Bogyo and the latter Sigua* 

t Sec Part HI, for details of the lesson aflbrdcd us now by this dismal event, 

X 
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the shores of the great island of Luzon, with its extensive chains of lofty 
mountains, we shall easily conceive how in forcmg their way over 
amongst these obstacles, as well as in passing through the Basliee 
Passage, many of the storms may be deflected from their course to the 
North West to one towards the West and S- W. since there is no sort 
pf doubt that curved tracks occur in the open ocean, in the China Sea, 
Bay of Bengal, Southern Indian Ocean and West Indies. 

Hence we may perhaps say for this tract, i. e. from 7® or 8® to 
30® North, and from the meridian of the Marianas to the Coast of 
China and the Philippines, that the tracks are generally from between 
the S. E. and N. E. to the N. W. and S. W., perhaps with some a little 
nearer to the meridians, according to the varying state of the Monsoons 
and Trades, and other causes of which we are as yet ignorant, but that 
towards and beyond the tropic of Capricorn, the seaman must be on his 
guard lest he should meet with a re-curving storm like track s on our 
Chart (See p. 49 for a brief notice of this) or like tracks w and 
they also continued their course to the N. Eastward. 

Amongst the Marianas and Carolinas storms appear to occur, and 
in some seasons frequently, but we have no authority except that of 
analogy, and what Ihaye given above, to pronounce them Cyclones or 
to deduce their probable tracks. 

Of the great extent of Ocean in the Northern Pacific, from the 
Marianas and Carolinas to the Sandwich Islands and W est Coast of 
North America, we have also but very little notice, and none from 
which we can deduce the natures of the storms, or their tracks if they 
are. rotatory ; but from what will be presently said of the storms of the 
Southern Pacific, there seems no reason to doubt that as the same 
causes exist so the same' effects are produced, and that Cyclones 
are found in the Eastern part of the Northern Pacific turning accord- 
ing to the law of their revolutions for the Northern Hemisphere (^7 or 
against the hands of a watch, and usually travelling on tracks tending 
gradually to the Northward, until influenced by the West Coast of 
North America^ for which I have been also unable to obtain any data, 

Kotzebue in the voyage of the Eurick says, that at the Eadack Islands 
ill 10® N. 170® East, the winds are usually from the E, N. E. but that 
in the months of September and October it sometimes ** blows from the 
S, W • and not seldom rises to a furious hurricane rooting up the cocoa 
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and bread fruit trees, and desolating the islands on the western point of tlie 
groupe which he (the native informant) assured me were sometimes swal- 
lowed up by the waves : probably a storm wave like that which so recently 
swept over some of the Laccadives as will be subsequently described. 

73. In the tropical regions op the Southern Pacific 
from the Barrier Beefs of New Holland, through the numerous 
groupes of islands to the Low Archipelago, and perhaps even to near 
the Coast of S. America, and from the Equator to Lat. 25® S, 
there is no doubt that true Cyclones occur, of as great violence at least 
as those in the Northern Pacific just alluded to ; but from the scattered 
accounts from single ships, or missionary residents on the various 
islands we cannot with confidence say any tiling positive as to their 
tracks, though they appear to come from the Eastward amongst the 
islands, and sometimes to curve to the Southward. The following are a 
few notes. The seasons at which they prevail seem also to be the same 
as those of Mauritius and Bourbon. 

At Vitileva, in the Pejee Groupe,* in February 1841, a well defined 
Cyclone tolerably observed, seems to have moved to the Southward,* 
and though it lasted four days was not felt at Tonga, 8 or 10 degrees 
to the S. E. of it. 

At Apia Harbour in the Samoan Groupe of the Navigator’s Islands ; 
Lat. 14® S. on the iGth December 1840, a true Cyclone of great violence, 
with a fall of 4 inches of the mercury, (by a damaged barometer) was 
observed, moving from the North to the Southward, and four years 
previous, another, also well defined, moving from the N. E. to 
the S. Eastward, the change of wind being from S. E. to N. W, The 
space between the Samoan (Navigator’s) Islands and Friendly Islands is 
said, expressly, to be subject to violent hurricanes^ and that scarcely a 
year passes without some of the Friendly Islands suffering from them. 
Their violence is such, that many of the A.merican "Whalers, have been 
made complete wrecks of by them — ^two were lost about 1842t at the 
Navigator’s Islands. 

At the Kingsmill Groupe on the E(piator ! violent storms, whicli 
seem to be Tyfoon-like axe experienced. 

At Vavaoo in the Friendly Islands, Lat. 19® S. Long. 173' W, in 

*** U, S. Exploring- Expedition. Vol. iii, p, 321. 
t Year uncertain. 

I 2 
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1837, the American Whaler Independancej was driven on shore by 

a hurricane,” and taken off by the shift of wind. 

The account of the storm at Raratonga, in the Harvey Islands, iu 
19® S. 160® W., described by Mr. Williams^ and quoted by Col. 
Reid^ gives us unfortunately nothing farther than the certainty that 
Cyclones prevail there at times. 

Mr. Thom says, p. 346, — In December 1842, H. M. S. the 
Favorite, on her way from Tahiti to the Island of Mangeea, met with a 
storm of a rotatary kind, and so severe, that the vessel was hove to under 
a main topsail. Capt, SiiUiYan was warned of a hurricane before his 
departure, which shews that storms of this kind are familiar to the natives. 

At New Caledonia and at the Loyalty Islands between it and the 
New Hebrides, it would appear that hurricanes (by which term either 
Cyclones or the trade winds amounting to the force of a hurricane 
may be meant) are common and well known to the natives ; for in the 
Sydney Herald of 30th March 1848, is ah account of the losses of the 
Sarah and Castlereagh in a hurricane at Lefoo one of the Loyalty group e 
inLat.20o > I^ong. 167® 45' East ; on the 12th and 13th Feby. 
1848, with notes of several other craft, then trading at the New Caledonia 
groupe, which experienced the same storm. In the accounts of both 
vessels it is stated that, from the statements of the natives at New Cale- 
donia and Lefoo, such a terrific hurricane had not occurred ** for the 
last eighteen years,” and that the Barometer fell to 28.46,* the storm 
being felt off the South end of New Caledonia, and on the West Coast 
after it had passed Lefoo and therefore crossed the large island of 
New Caledonia. The only note of the direction of the wind is unfortunate- 
ly that of the hurricane at Lefoo which veered only from S. E. to 
E. S. E, so that this being from the quarter of the trade wind, we are 
not, on such a meagre notice, yet fairly entitled to consider this as a 
Cyclone, except from the fact of hurricanes being so well known there 
and the great fall of the Barometer. 

The sea to the Westward of New Caledonia (perhaps the whole 
extent of it to the Barrier Reefs ?) is certainly subject to Cyclones, and 
they moreover appear at times to pursue cuiwed tracks, so that this may 
not improbably, like the corresponding latitudes of the Indian Ocean 

• A fall of above an inch ; for the lowest average we can suppose in this Latitude must 
be 29.75 at the most. 
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between Mauritius and the South end of Madagascar, be one of the 
usually curving tracts for the Cyclones of the Southern Pacific ? From 
a log of the Barque Bijleman sent me by Capt. Hammack, it appears 
that in running up to pass between the Western Coast of New Caledo- 
nia and the Bampton Shoals, she encountered on the 2nd March 1847, 
(the hurricane season also at the Mauritius,) a Cyclone in Lat. 21o 22' 
S. ; Long. 157° 10' East. The wind veered with her from E, b. N. 
by S. E. and S. W. to West and N. N. W. in 3-J days, while she was 
hove to ; her Barometer falling from 29.40 to 28.80 ; and being then 
obliged to bear up from about Lat. 19° 30' S. to the S. E., to run 
round the South end of New Caledonia, for passing to the Eastward of 
that island, as she could not weather the shoals to the Northward ; she 
again fell in with the Northern quadrant of the Cyclone which left her 
only in Lat. 24° S. and Long. 164° East. From apparently some 
error in copying, I am unable to say with perfect certainty that this was 
a curved track, as there is a remote possibility that there may have been 
two Cyclones, but I incline strongly to take it as an instance of a re- 
curving track in the Southern Pacific. Be this as it may, the seaman 
will now be upon his guard in this passage which is much frequented 
by vessels from Sydney to China and India, and being embarrassed 
vrith shoals and lee shores the Cyclone becomes here doubly formidable, 
74. At New Zealand there is no doubt that true Cyclones 
sometimes occur, and these of considerable violence. In the U. S. 
Exploring Expedition Vol. II. p. 381, is a very good account of one 
which occurred on the 29th February 1840, at the Bay of Islands ; 
said to have been the severest which the Missionaries had experienced 
there. It was felt at other stations, with all the veerings, calm centre, 
&c., of a true tropical Cyclone, its course being to the S. Westward.* 

* It is said to have passed between the Bay of Islands and the River Thames, which 
lie about S. S. E. i E. and N, N. W. 4 W. of each other, hence the track may have been 
either to the Northward or Southward of S. West. Its track to the S. Westword or per- 
haps S. S. W. after crossingr the Island, I am enabled 'perhaps to corroborate from a log* 
in my possession, of the Ship Adelaide^ which vessel between the 1st and 2d March, about 
3i degrees due West of Cape Egmont, experienced a smart ** gale*' commencing at about 

E. b. S or E. S. E. and veering to S. b. E., reducing her to close reefs with a heavy cross 
sea, I’his roughly calculated gives 340 miles for 36 hours, or about ton miles per hour. 
Commodore Wilkes suggests that this New Zealand Cyclone may possibly have been 
the same as that which occurred at the Feejee Groupe, which is very probable. 
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la July 1840, H. M. S. Buffalo was wrecked, on the 28tli, in a heavy 
gale which lasted three days, at Mercury Bay, New Zealand. About 
that time also three American "Whalers were wrecked at Port Lesche- 
nault, in one of the strongest hurricanes ever experienced by their 
commanders. 

75. In the Nautical Magazine .for September 1847, are some 
remarks on New Zealand, by Commander C. O* Hayes^ of H. M. 
Steamer Driver, and at p. 465, he says, speaking of Cook’s Straits — 

** The gales always blow between South and East, and North and West, They blow 
with great violence from both these quarters, but from N. W. they generally come on 
gradually ; they shift suddenly from that quarter to the S. £. and blow with great 
violence, with exceeding heavy squalls. When these gales come on, it is advisable to 
seek an anchorage (of which there are plenty) without delay.” 

This shift, which is of course the average one only, would indicate 
a track /rowt the S. W. towards the N. E., or one exactly opposite to 
that described above. 

While this page is passing through the press, I receive from Capt. 
Erskine of H. M. S. Havannah the log of that vessel from the 3rd 
to 5th July, 1849, which while it shews again as before (page 35) the 
advantages which the scientihc or even the attentive seaman may reap 
from the study of our science, gives us also the anomaly of a track to 
the N. E. in the Southern Pacific, between the parallels of ] 9® and 
27° S. The Havannah was bound from New Zealand to Savage Island 
Lat. 18° 58' S.; Long. 169° 5V East; and when standing to 
the Eastward as usual in Lat. 27° South at noon on the 3rd July, 
with Savage Island bearing N. 21° East, distant 530 miles, she fell in 
with a Cyclone (the Barometer falling from 29.78 to 29.58 in four 
hours) which Capt. Erakiue judged to be travelling to the N. E. and 
forthwith altered his course to the N. b. E. to take advantage of the 
Westerly and W. N. Westerly winds, on its Northerly and N. Easterly 
quadrants for a run across the trade ; so as to make a direct course 
instead of an angular one as usual; and in this he perfectly suc- 
ceeded as she carried the Cyclone to within sight of Savage Island at 
daylight on the 6th, and, with a few hours of calm, had the trade again 
on the 7th, This track fully confirms the inference above from Com- 
mander Hayes' note, and it warns us too that, in a sea so extensively 
studded with islands, variations from the naval laws are to be looked for. 
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76, In tlie great space lying between Van Diemen’s Land and Cape 
Horn, we have scarcely any observations, but in a capitally well kept log 
of the ship Lord Lyndoch, by the late Capt. Clapperton^ formerly 
Master Attendant at Calcutta, I find that in the month of December 
1820, in Lat. 45® South, Long. 117® West, a '‘gale” was experienced 
which veered from N, W. to S. W. in 14 hours, or about half a point an 
hour, in which time the ship, standing to the North 60® East, made 
about 83 miles on that course. If this was a rotatory storm (and the 
Bar, fell from 29® 70, to 29® 07) it passed her to the Southward, on 
a track a little to the Northward of West, and travelled at the rate of 
about 15 miles per hour. Judging from the fall and subsequent rise 
of the Barometer, as well as the veering of the wind, there seems no 
reason to question that it was so, 

77. In a newspaper article copied from the Sydney Herald^ I 
find the following extracts and notes, evidently written by some person 
who understood and was endeavouring to teach the science* but I 
regret that of a series of papers only a part of one has fallen into my 
hands. “ So completely does the law of rotation appear to be from 
left to right, in gales of wind off the coasts of Australia and on the 
neighbouring ■'ocean, that it is scarcely possible to escape the obser- 
vation, in perusing the log books of any extended cruize* One 
further example, to show this, shall now be quoted. 

“ The whaler Merojoe, left Sydney 22nd March 1840, with wind at 
the South, steering for Lord Howe’s Island. On 27th, she was in Lat. 
35 4' S. Long., 158® 35^ E. The order of the wind’s changes was as 
follows ; 23d, at S. E. veering N. E. — 24th, N. N. E. andN. E. — 25th, 
increasing from N. E., N. N. E., E. N. E. with a tempest, — 26th, N. 
E. to N. with confused sea ; N. W. and drawing to W. — 27th, S, W, 
S. S. S. E., and back to S. The wind thus completed a revolution 
in five days, on a direct course, from left to right. 

“ Between Australia and America, a similar course is pursued by 
the winds to that which is followed between the Cape of Good 

• So fur the first edition. I have since learned that the author of this and of numer- 
ous Ollier meteorological notices in the Sydney papers is the Rev, W. B. Clauke, 
St. Leonard’s Parsonage, Sydney, who has obliged me by some of his papers. He is 
most strenuously labouring in the good cause of science, in his endeavours to throw light 
on the Meteorology of that most interesting quarter of the globe. 
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Hope and Cape Leowin^ and more than one instance has come 
before ns, of vessels having been driven all round the comjpass before 
the wind during a gale, not far from Cape Horn. 

The following examples from Captain Stokes’ Journal (given in 
Vol. HI., of the Beagles Voyage) shews the general character of the 
gales on the West coast of America. About the Lat. of 50® S. on 
5th April 1828, a gale came on from N. off Cape Tres Puntas, blow- 
ing on 6th, 7th, and 8th, from North, N. W. and S. W. with squalls, 
thick weather and rain. It abated on 9th, veered to the Southward, 
and then to S. E., when it ceased. This was from left to right. 

On the 10th April, another gale came on from N. W., which as 
suddenly subsided in the western quarter. This, Captain Stokes says, 
* was singular, for those we have experienced generally commenced at 
North, thence drew round to the Westward, from which point to S. W. 
they blew with the greatest fury, and hauling to the Southward, usu- 
ally abated to the Eastward of South,’ (p. 192.) These gales there- 
fore rotate from left to right'* 

78. It would seem that, as to violence at least, hurricanes are felt 
as far South as Patagonia, where (Nautical Magazine for May 1846), 

severe S. S. E. hurricane” is said to have swept the coast” from 
the Bay of Camaras to the island of Desejada, occasioning the loss of 
twelve English and American vessels. We do not know if it was rota- 
tory, or what was its track. 

79. In the Voyage of Don Juan de IHloa in 1743, speaking of 
the weather on the Coast of South America,* we find some account of 
storms which resemble rotatory ones, and the latter part is in fact a 
description of one. I have abridged the extract a little, in parts un- 
essential to our present subject. 

** Tempestuous Weather is equally common in the hititiidcH of 20® and 23® in the South 
Sea as in the Oceans of Europe. Alonpr the cousis and adjacent seas, the winter begins 
in the month of June ami lasts till October or I^oveni her, its greatest violence being past 
in August or September. Storms which arise with great rai>idity arc very frequent dur- 
ing the whole winter; Northerly winds are very prevailable, and often of extreme vio- 
lence, raising a tremendous sea. It often happens that those violent North winds, without 
the least sign of an approaching change, shift round instantly to the West, which change 

** I am quoting from a written extract from the English translation, in which lim page 
and volume are not marked. 
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is called the trauesiu* but continue to blow with the same force. Sometimes indeed this 
sudden change is indicated by the horizon clearing up a little in that quarter : but in seven 
or eight minutes after the appearance of this small gleam of light a second storm comes 
on ; so that when a ship is labouring against the violence of ^ storm from the N. the greatest 
care’ must be taken, on the least appearance to prepare for the travesia ; indeed its rapidity 
is often such as not to allow time sufficient for making the necessary preparations, and 
the danger is sufficiently violent if the ship has her sails set, oris lying to. 

“ In the month of April 1743, in the latitude of 40®, I had the misfortune of expe- 
riencing the fury of a storm at N. which lasted in its full violence from the 29th March 
till the 4th of April. Twice the wind shifted to the travesia, and veering round to the 
Southward, returned in a few hours to the North. The first time it shifted to the 
West, the ship by the vortices formed in the sea by this sudden opposition to the course 
of its waves, was so covered with water from bead to stern, that the officers concluded 
she had foundered, but fortunately we had our larboard tacks on board, and by a 
small motion of the helm, the ship followed the change of the wind, and brought to 
without receiving any damage ; whereas we should otherwise, in all probability, have 
been lost. Another circumstance in our favour was, that the wind was some points 
to the westward of N. for though these winds are here called Nortes (Northers) they 
are generally between the North and N. W. and duritig their season, veering in some 
squalls to the North in others to the N. W. ; sudden calms also intervene, but if these 
happen before the wind have passed the travesia, it returns in about half, or at least an 
hour with redoubled fury. These dangerous variations are however indicated by the 
thickness of the atmosphere, and the dense clouds in the horizon. l‘he duration of 
these storms is far from being fixed or regular ; though I well know some pilots here 
will have it that the North wind blows twenty-four hours, and then passes the 
<7'avesia; that it continues there with equal violence three or four hours, accompanied 
with showers, which abate its first violence ; and that it then veers round till it comes to 
the S, W., when fair weather succeeds. I own indeed that I have in several voyages 
found this to be true ; but at other times 1 experienced that the successive changes of 
the wind are very different. f Tlie storm at North I before mentioned, began March 
the 29th, at one in the afternoon, and lasted till the3l8tat ten at night, which made 
57 hours ; then the wind shifted to the travesia, where it continued till the first of April 
without any abatement, that is, during the space of twenty-two hours. From the 
West the wind veered round to the W. S. W. and S. W., still blowing with its former 
violence. Hence a short calm succeeded j after which, it a second time shifted to tite 
North, where it continued blowing with its former fury fifteen or twenty hours; then 
came on a second travesia ; and soon after its violence abated, and the next night 
shifted from S. W. to S. E, Thus the whole continuance of tho storm wan four natural 
days and nine hours ; and I have since met with others of the same violence and 
duration, as I shall mention in their proper place. What I would infer from my own 
experience, confirmed by the information of several pilots, is, that tho duration of these 
storms is proportional to the latitudes ; being between twenty and thirty degrees, 

* A Spanish word meaning Oblique or transverse, used also for a side or contrary 
wind. 'I'he change we see is one of eight points as here described. 

t W hen in a different part of tiie storm circle. 

K 



66 


Tracks ; West Coast of South America. [Part II. § 80. 

neither so violent nor lasting as between thirty and thirty-six, and still increasing in 
proportion as the latitude is greater. 

** These winds have likewise no regular or settled period, the interval betwixt them 
being sometimes not above yeight days ; at others much longer j nor do they always 
blow with the same violence ; but are most uncertain in the winter, rising suddenly 
when least expected, though not always blowing with the same force. 

“ In this sea a change of the wind from N. to N. £. is a sure sign of stormy weather, for 
the wind is never fixed in the N. E. nor does it ever change from thence to the E. its 
constant variation being to the W. or S. W. contrary to what is seen in the Northern 
hemisphere. Indeed in both the change of the wind usually corresponds with the course 
of the sun, and hence it is, that as in one hemisphere it changes from E. to S. and 
thence to the W. conformable to the course of the lunoinary, so in the other it changes, 
for the same reason, from the E. to N. and afterwards to the West. 

“ It is observed, that within thirty or forty leagues of the Coast of Chili, while one 
part is agitated with storms at N., the S. winds freshen in another. This, however 
singular it may appear, is no more than what was experienced by tlie three ships 
Esperanxa, Belen, and JRosa, which being at the mouth of the Bay of Conception, the 
latter took her leave of them, and bore away with a fresh gale at S.to Valparaiso whilst 
the others who steered for the islands of Juan Fernandes, were overtaken in their 
passage by a storm at N.” 

The foregoing extract is long, but it is the best authority I have 
for the tracks. The change from due North to due West, with or 
without an interral of calm, would indicate a storm coming in from 
the Paci6c and from the N. Westward, supposing always the law ot 
rotation to be the same here as it has been shown to be in other 
parts of the Southern hemisphere. Don J. de XJUoa^a own account 
in the next paragraph, describes accurately enough, either two Cyclones 
following close upon each other, or a vessel drifted round and round 
the same vortex, and in the absence of any more detailed account it is 
impossible to say which it was. The changes are evidently those of 
a Cyclone of very slow progression, coming in from the N. Westward. 
And this is farther confirmed by the account of the three ships in the 
last paragraph. We may therefore venture to say for the present that 
the storm tracks between 40® S. and 20® S. between the meridian of 
Juan Fernandez and the coast of South America, appear to be from 
the Westward (and probably from the North Westward) towards the 
Coasts. See p. 43 for what is said there of the tracks on the West 
Coast of Australia: 

80. From 20® South to the Equator and thence to the Gulf of 
California, our information is still very deficient. Mr. Redfield and 
Colonel Reid incline to think that the storms on the coasts of Nicaragua, 
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Guatimala and Mexico are connected with those of the Gulf of Mexico, 
or perhaps originate there. In a recent memoir,* Mr. Redfield says ; 

“ According to Humboldt, both the Eastern and Pacific coasts of Mexico are ren- 
dered inaccessible for several months by severe tempests, the Nortlis prevailing in the 
Gulf of Mexico, while the navigation of the western (Pacific) coasts is very dangerous 
in July and August, when terrible hurricanes blow from the S. W. At that time, and 
even in September and October, the ports of San Bias and Acapulco are of very 
diflficult access. Even in the fine season, from October to May, this coast is visited 
by impetuous winds from N. E. and N. N. E., known by the names of Papagallos and 
Tehuantepec. 

“ It appears in like manner that the coast of Nicaragua and Guatimala in the 
Pacific, is visited by violent Southwest gales in the months of August and September, 
known by the name of Tapayaguas, which are accompanied with thunder and excessive 
rains ; while the Tehuantepec and Papagallos exert their violence during a clear sky. 

“ This seems to show that the so-called Papagallos, Tehuantepec, and Norther of 
Vera Cruz, severally, are but the clear weather side of a revolving gale, like the 
North-wester of the coast of the United States j each in its turn being but part of a 
great vortical storm, which in certain other portions of its area, or route, often exhibits 
an abundance of rain, 

“ Humboldt suggested that these Northerly winds may blow from the Atlantic and 
Gulf of Mexico to the Pacific, and that the Tehuantepec and Papagallos, may be 
merely the effect, or rather the continuation, of the North wind of the Mexican Gulf 
and the Brizottes of St®, Martha. But the vortical character and determinate progres- 
sion of violent gales was then unknown, and I cannot doubt that the Northers which 
visit the Pacific coast and the Gulf of Tehuantepec precede, in point of time, the same 
storms in the Gulf of Mexico, and are identical with them, having, commonly in this 
region, a Northerly progression.” 

Col. Read says, 

“It is possible that the Spaniards may apply the term Nortos, or Northoi’S, to 
more than one phenomenon ; but the violent North winds ‘in the neighbourhood of 
Vera Cruz, are frequently no other than the left hand side of rotatory storms, in their 
Nortlierly progress across the Gulf of Mexico.”t la this remark 1 fully coucur. 

In Chap. IX. of a work entitled two years before the Mast” by 
R. II. Dana, Junior, which is not a very aiitheutic authority to quote it 
is true, were it not that the author has deservedly a high reputation 
for the fidelity of his descriptions, which every seaman will recognize 
and admire, it is said, in a description of a S. Easter, obliging his 
vessel to put to sea from Santa Barbara (Lat. about 24^* N. ?) on the 
coast of California, that they seldom last above two days and are often 
over in twelve hours. lu the one described they put to sea and lay too 

* American Journal of Science and Arts, March 1846. New Series, No. 1, p. IGl. 

t Second edition of “ Attempt to develop the Law of Storms,” ike. London, 1841 • 
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in the S. Easter, till the calm came, and the gale came on again from 
the N. W. This would indicate a track in towards the shore from the 
S. W, to the N. East, hut the N. W. part (or S. W. quadrant of the 
storm) seems to have been of very short duration, as we so often find it 
in all parts of the world. 

81. Of the. tracks of storms, and even if any are rotatory in the 
European Seas, we have but little information, and in truth this may 
remind some to be thankful for what is already collected in distant 
oceans, when they see how little is yet accomplished at their own doors. 
Beginning then with the Mediterranean ; it would appear from the 
account published by Mr. TLoxu^ p. 262, that tornados or tornado- 
storms are certainly experienced there. The N, Westerly gales in the 
Gulf of Lyons, those which are at some seasons of the year common in 
the iEgean, and especially those of the Black Sea, may all be either 
rotatory or straight-lined winds*, or those which appear to be straight- 
lined, may in reality be parts of great circles or Cyclones. Nelson, 
whose wonderful blockade of Toulon with an inferior force, and a 
fleet not over well supplied, is justly accounted a master-piece of 
seamanship, and is still inexplicable to our neighbours the French ; says, 
(Dispatches and Letters, Vol, VI. p. 156,) when writing to the Duke of 
Clarence from off Toulon and speaking of these gales. 

** I have always made it a rule never to contend with these gales ; and either to run 
to the Southward to escape their violence, or furl all the sails and make the ships as easy 
as possible. ” 

This would lead us to suppose that those in which he had found it 
advantageous to run to the Southward, might he Cyclones of which the 
N. "West gales were the S. Westerly quadrants, and a short run took the 
fleet out of the violent part of them and gave it variable or Southerly 
winds afterwards to get quickly back to the cruising ground ; and that 
those in which he had to heave too under bare poles were the westerly 
gales of the Atlantic. He had, no doubt his Barometer of Signs,’^ 

* And as not very remote we may add to these the Caspian, which from the days 
of Horace has been noted for its sudden and violent tempests. In Dr. B. D. Clarke's 
Travels, Vol. II. of the octavo edition, is an account of a violent storm which he 
experienced in the Venetian 3ng ModeratOt at the mouth of the Straits of Marmara, 
(Constantinople,) which appears to have been a violent little Tornado storm moving 
up to the E.b N. or E. N. E. with some peculiar appearances of ** whirling clouds,” of 
which it is to be regretted we have not more details. 
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a term which I shall explain when speaking of the signs of approach- 
ing Cyclones, as well as his Mercurial one, and we shall subse- 
quently own that he made excellent use of both. In the Miscellanea, 
Part V, will be found some grounds for supposing that this gale of 
January 1805, alluded to particularly in the Barometrical Section, in 
which Villeneuve escaped from Toulon (while Nelson was watering at 
the Maddalena Islands) but had to put back with most of his fleet dis- 
abled, was a Cyclone travelling from about Genoa to the W. S. W. or 
S. W. 

In the Nautical Standard for the 20th January 1849, is an account 
of a severe gale at Malta, in which several vessels were seriously dam- 
aged and one lost ; and this was in the safe creeks of the harbour of 
La Valette. It is stated that, 

** Cn the 26th December 1848 the wind was squally from the S, W. with rain* but no- 
thing* indicated the coming storm. The violence of the wind caused many vessels to take 
shelter in port, and thinking the same wind would hold they anchored some in Port Ca- 
leara and some in Bighi Bay. At 2 a. m. on the 27th the wind suddenly chopped round 
to N. N. E. and blew so violently that the vessels thus anchored had not time to secure 
themselves from disasters/’ 

The vessels putting back, and disasters of various kinds are then no- 
ticed, and it is remarked that on the evening of the 27th the sea calmed a 
little, but on the morning of the 28th it began to blow again with greater 
violence, so that the vessels most exposed to the violence of the sea were 
all abandoned by their crews until the gale subsided, and all more 
or less suffered damage. The English and French steamers in the ports 
kept their steam up constantly for two days. To judge from this imper- 
fect account we may suppose that the gale” was possibly, and probably, 
a Cyclone, and if we take the shift to have been fromW. S. W. to N. 
h. E. the mean between two accounts,* this will give with H point of 
Westerly variation a track from the N. W. b. W. to theS. E. b, E. 
The “gale,” as it is termed, did not finally subside there till the night 
of the 28th ; I have marked this as a track (<J5) upon Chart No. I. 
This storm may have been the same which five days afterwards reached 
Constantinople, and its slow progress and curving we may suppose owing 
to the intervening land? The following is from BelPs Messenger of 
27th January 1849. 

* The Malta Times says, the wind was blowing steady from West and W. S. W. and 
shifted to North and N. b. E. 
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Destructive Hurricane at Constantinorle.— In a letter dated Constantinople, 
Jan. 7th, we find the following^ “ On the 3rd of this month we had here one of those 
dreadful hurricanes which are only to be found in the annals of the West Indies. At 
half-past ten at night a heavy shower of rain fell, which was rapidly succeeded by a snow 
storm ; at about midnight it blew a thorough hurricane, which lasted till day-break. Never 
in the memory of man had such a storm burst over Constantinople. Trees were unrooted, 
houses unroofed, chimneys hurled to the ground. Several minarets have lost their kul- 
lafs, or extinguishers, and the steeple of the Galata Tower was blown clear off. I'he 
old bridge was broken to pieces, and, floating about the port, caused considerable 
damage to the shipping. The losses have been calculated at upwards of 10,000,000 of 
piastres. Among other losses an English brig, name unknown, was lost at the mouth of 
the Black Sea.” 

On the Coast of Syria from Acre to Beirout, and in the Eastern parts 
of the Mediterranean, the British Fleet on service in that quarter, ex- 
perienced in December 1840, a most severe gale, of which in the first 
edition of this work, I could give only an imperfect notice from the 
Nautical Magazine. Col. Reid in his new work p. 279, has given the 
result of the examination of the logs of the fleet, and printed in detail 
those of H. M. S. Vanguard^ Rodney, Bellerophon and Magicienne, and 
on his Chart has laid down the track (Track U on Chart No. I) as 
one from about S. to the East|* N. and there is no doubt that it 
was a true Cyclone. 

82. For the British Channel, the Chops of the Channel, the British 
Islands and the neighbouring seas, our information is as yet very im- 
perfect* a few Cyclones only having as yet been investigated by Mr. 
IMEilne^ Col. Reid and others. I have marked most of these approxi^ 
mately on the Chart in addition to the two ( and V and W) which 
were ^eady set down by Col. Reid as follows : — 


V and W 26th and 28th Nov., .... 1839. 

11th Oct., ..4. .... .... .... 1838. 

V 28th Oct. 1838. 

Z 7th Jan., 1839. 


• And until the Science is made, as it assuredly ought to be made, as much a matter 
of National research as the Trignometrical Survey or other establishment of the kind, it 
is to be feared it will for a long time remain so. If we were even to suppose a sailor of 
independent fortune, and with all the required talents, devoting himself to the research, 
he would still want the influence to persuade, and ofteuer the power to demand rcj)ortH 
and returns; and would in all probability, when vrriting from London to Oporto, Arch- 
angel, Aleppo or South America for data of great importance, find that his rc(iucHls 
were useless, unless he had an agent on the spot ! 
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From a consideration of these it will appear that the tracks may lie 
between those from the S. West to the N. East, and from the N. West to 
the S. East, the Cyclones being of various sizes and strength from gales 
to downright hurricanes. 

83. The average rates at which Cyclones travel on dif- 
ferent tracks is also an essential part of the seaman’s knowledge, 
to enable him to form the best judgment of how he may avoid or 
profit by a Cyclone. These rates vary greatly, not only in various 
parts of the world, but even in the same localities, and at the same 
season ; nor does the size of a Cyclone afford any rule whereby to 
estimate its rate of travelling, as both large and small ones are known 
to move with great rapidity, or at moderate or slow rates, without, 
apparently, any sort of law. It has been conjectured that the vortex 
below was carried forward by currents of wind above, as we see 
waterspouts move with the clouds from which they proceed ; but it is 
objected to this, that the upper strata of clouds are often seen, through 
breaks in the storm, to move across or against the track of the Cyclone* 
We are thus as yet as entirely in the dark as to what causes their 
progressive motion, as we really are as to what gives them their violent 
gyrations ; and we are still more so, if we consider that like sand-storms 
or dust whirlwinds, some of them appear to remain comparatively 
stationary for hours, or a day or more (see p. 37) movmg at a rate 
of 1-5 or 2 miles an hour, and then to start off, ,as it were, on a 
track upon which their size and velocity gradually increase ! We find 
them also usually much diminished in their velocity when they pass 
over land, especially if it be high, and it would appear too that storms 
sometimes decrease in size and in rate of travelling, but augment 
fearfully, in so doing, their violence,*}- and this when passing over the 
open ocean. 

It is then quite impossible to say to what their progression is 

• Which itself has a track against the prevailing winds, as in the Atlantic hurricanes 
moving to the N. E. agamst the Trade ; or oblique to them, as the hurricanes of the 
Southern Indian Ocean, moving to the W. S. W. a cms the S. E. Trade, and those 
which occur in both monsoons in the Bay of Bengal and in the China Sea also moving 
obliquely, or at right angles to it. 

t A well marked case of this occurred in the Bay of Bengal in Nov. 1839, when 
Coringa was devastated by a furious Cyclono, which was traced from the Andaman 
Islands across the Bay. Jour, As, Soc. of Beng. vol, ix. p. 438, 
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owing, but the seaman will not fail, I trust, to recollect that all his 
observations may be useful to those who are ready to turn them 
to the best account, if he will but register and communicate them ; 
and that what may appear to him at the time a very insignificant 
occurrence may, by chance, aid greatly in working out some mysterious 
branch of the research. In giving the rates, then, at which Cyclones 
travel, as far as yet known, I shall follow the order in which 
I have described their tracks, passing over localities, in which we have 
no good data for their rates of travelling. 

84. In the West Indian and North American Cyclones the highest 
rate given by Mr. Redfield is 43 miles per hour,* and the lowest 
9-5 miles. The mean rate is thus 26 miles, which last or perhaps 
from 1 6 to 20 miles per . hour, should always be taken as the lowest 
rate at which a storm in this part of the world may be moving. The 
Atlantic Cyclone noted at p. 30 appears to have travelled at about 1 1 .4 
miles per hour. 

85. In the Southern Indian Ocean Mr. Thom considers that the 
rates of travelling may be from 9^ and 10' to little more than two miles 
per hour, and that the diminished rate occurs about where he supposes 
the storms to terminate near the Southern tropic, and on the meridians 
between Madagascar and the Mauritius. Col. Reid has laid down 
from 7 to 12J miles per day, in his Chart of the Cyclone of 1809, No, 
Vlll.f My own researches certainly prove, that about the part I have 
called the Storm tract,’* (see p. 41) the Cyclones are of very slow 
progression, being from 2|- to H i^iles per hour only, and upon a sin- 
gularly curved track. I shall advert in the following section more 
fully to these nearly stationary storms. 

86. In the Mosambique Channel the rate of the Boyne^s Cyclone 
in 1838, is laid down as about 10 miles per hour, though from the log 
of a single ship all these calculations are very uncertain. 

87. In the Arabian Sea, from the scanty data we have, we may 
estimate from 4 to 16 miles per hour, as the rate of progression. Our 
information here, however, is yet very deficient. 

88. In the Bay of Bengal, my researches, both published and im- 

• The Cuba Hurricane of Oct. 1844. ■ 

t Deduced, however, from imperfect data, the fleet beiny much logether, so that the 
extent of the storm circles is partly conjectured. 
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published, enable me to say that the Cyclones travel at rates of from 
little more than 2 to 39 miles per hour, but this last, very high rate 
has occurred only in one instance, and from 3 to 1 5 miles may be taken 
as the usual rates. 

The low rate of “little more than two miles an hour” (53 miles in 
24 hours) is that of the tremendous Cyclone, and inundation of Buri- 
sal and Backergunge at the mouth of the Burrampooter and Ganges, in 
June 1822 ; in which upwards of 50,000 souls and vast property in 
houses, cattle, &c. perished. I have investigated this Cyclone, and its 
track is that marked /on Chart III. 

The great rise of the waters was probably owing in part to its long 
action over one point, and in part to its being there a S. E, storm all 
day at Burisal, which is exactly the wind req[uired to dam up the 
stream of the great estuary of the Burrampooter and Ganges. 

89. In the Andaman Sea, where as before noted Cyclones of terri- 
fic violence do occur, the one which has been traced travelled at the 
rate of about four miles an hour only. 

90. Off the Coast of Ceylon the small tornado-like storms (true 
Cyclones) of excessive violence, alluded to at p. 46, travel perhaps at 
from five to ten miles an hour or more. 

91. In the China Sea, from the result of all my investigations, we 
may safely set down the rate of progression , at from seven to 24 miles 
per hour. 

92. The scattered notices and single logs which we have for the 
Pacific Ocean, though they enable us to announce vrith certainty that 
the storms there are often Cyclones and of great violence, yet do not 
enable us to give any rate for their progression. The seaman however, 
who is threatened with one will do well never to allow less than ten or 
twelve miles an hour, and always to risk as little as possible upon the 
chance of the Cyclone’s not overtaking him.* 

93. Stationary Cyclones. As previously remarked in this 
chapter, there is no doubt that some Cyclones arc so slow in their pro- 
gress that they may be almost considered as Stationary. Every seaman 
has remarked of waterspouts, that they often appear stationary for a 

• Scudding para] lol to a Cyclone may be, and behind it is safe enough, but to attempt 
to scud “ in front” of one is often highly dangerous, on these very accounts; namely, 
because it is impossible to say what is its rate of travelling and its size. 


L 
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time and then moye forward ; and in tropical countries the same 
certainly occurs with the dust whirlwinds so common there, and with 
the sand-storms of the desert, according to Bruce’s picturesque account. 
The same on a larger scale appears certainly to take place at the com- 
mencement of some Cyclones in the Indian Seas. ' And it is not im- 
possible that it may sometimes also occur toward their close. Those 
of which we have any distinct notice are the Albion’s Cyclone of 1808, 
which, says Col. Reid, seems more to have resembled the com- 
mencement of a whirlwind floating with an irregular motion, as water- 
spouts do in calm weather.” This was in the Storm tract, as I have 
called it, between 5° and 15® S. and 75® and 90® East; and in the 
Cyclone of November and December 1843, from Lat. 5® to 12® S. and 
between 82® and 90® East, investigated by me* from the logs of several 
ships, the actual rates of progression were found to be 60, 32, 135, 47, 
and 57, miles in each twenty-four hours, for five days, during the whole 
of which it was raging most severely ; and the number of the logs and 
position of the ships enable us to speak of this instance with much 
confidence. 

94. In the Burisal and Backergunge Cyclone ; Track f on Chart 
No. III. to which I have just alluded, it appears that although it moved, 
as I have stated about 53 miles in the twenty-four hours, yet I have 
reason to believe that for at least twelve of these hours it was really 
stationary, or nearly so, over the town of Burisal. In giving these 
average rates of motion, we can only state what is shown from one noon 
to another, and in this case the 53 miles probably were accomplished 
mostly in the last 12 hours of the day. 

95. Of the Cyclone of September 1838, at the Bahamas, and along 
the coast of America, in which H. M. S. Thunder and Larky were in great 
peril ; as noted by Colonel Reid, p. 433, and in the Nautical Magazine 
for 1839. Colonel Reid is of opinion that, over the Bahamas, and 
for a time at least, this was a hurricane resembling that of the Albion 
in 1809, and floating about in no fixed course. He remarks also that 
this occurred about the recurving point of the West India Cyclones. 

96. In Purchase Pilgrims, Vol. IV., Book VIII., Cap. 14, p. 
1679, is an account of the Azores, taken from liiuschoten, which 
after relatmg the gallant feat of Admiral Sir Richard Greenfield 

• Eleventh Memoir, Jour. As. Soc. Bengr. Vol. XIV. 



?5 


Part IL § 97.] The Simes of Cyclones. 

in the Revenge, in engaging the whole Spanish fleet, in September 
1591, goes onto give account of a dreadful Cyclone following it, in 
which upwards of 100 of the Spanish fleet, of 140 sail, were lost at 
Tercera; and it is remarkable that this must either have been a 
stationary Cyclone, or two Cyclones at least, following so close upon 
each other, as to admit of no intermittence in the bad weather ; for 
the writer says — 

“ This Storme continued not onely a day or two with one winde but seven or eight 
days continually, the winde turninge round about in all places of the compasse at the 
least twice or thrice during that time,* and all alike with a continuall storme and 
tempest most terrible to behold, even to vs that were on shore, much more then to 
such as were at sea.” 

97. The Sizes of Cyclones* We may suppose that there 
might be a complete chain, as to size, of Cyclones ; from the water- 
spout, which becomes a whirlwind when it reaches the land, through 
the Tornado of a few tens or hundreds of yards in diameter, up to the 
great hurricanes of the Atlantic or Indian Ocean ; and so far it is cer- 
tain that we cannot on the one hand say how small true Cyclones 
may be, as we have traced them to probably less than 100 miles in 
diameterf and possibly as small as 50$ in the Indian seas. On the 
other hand, when we come to the smaller. Tornado-like, Cyclones below 
say, fifty miles in diameter, there is no good evidence, as yet, for their 
revolving invariably in the same direction when occurring in the same 
hemispheres, as the larger storms ; and thus we cannot distinctly afiirm 
that the very small Cyclones are subjected to the same laws, or arise 
from the same causes. This is one of those questions which require 
frequent and extensive observation to settle. For the sailor, however, it 
may suffice to say that Cyclones revolving according to the usual law, 
may be looked for of all sizes from 50 to 500 or even a thousand miles 
in diameter ; the very large and very small ones being comparatively 
rare, and the small ones often sudden and severe. There is no doubt 
also that at times they both dilate and contract in their progress. We 
cannot certainly say if, when they became larger, they became more or 

• Italics arc mine. 

t See Fourteenth Alemoir, Journal Asiatic Soc. Beng. Vol, XIV. 

% Cyclone of the Cashmere Merchant, Nov. 1839, Second Memoir, Jour. As, Soc. 
Beng. Vol. IX. 
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less severe, but I am inclined to think that when they contract tlicy 
sometimes augment fearfully their violence, approaching apparently the 
concentrated power of the Tornado or the Whirlwind. The following 
are instances of Cyclones dilating and contracting, and of their usual 
sizes in known localities. 

98. In the West Indies the researches of Mr. Redfield and Col. 
Reid seem to show that though while approaching to, or within the 
islands, they are sometimes as small as 100 or 150 miles in diameter ; they 
may, and it would seem most frequently do, after reaching the Atlantic 
Ocean, dilate considerably, and there often attain to 600 or even lOOO 
miles in diameter, the wind blowing an excessively severe gale over all 
this area, and towards its centre becoming of true hurricane violence, 
and the whole vortex, so whirling, travels over thousands of miles of 
track. I have inserted on the Atlantic chart, from Col. Reid^s new 
work, his two large dotted circles, one on the American and the other on 
the European shores of the Atlantic, shewing the vast extent to which the 
winter Cyclones sometimes extend, the American one being a Cyclone 
of December 1839, traced by Mr. Redfield^ the other one of Novem- 
ber 1838, investigated by Mr. Milne, of Milne Graden in the Trans. 
R. S. Edinburgh, for 1839. It will be seen that the outer limits of 
these Cyclones extend to 20° of radius from the centre, and the limits 
of the true Cyclone circle to 12° or from 1400 to 1500 miles of diame- 
ter. 

99. In the Southern Indian Ocean, Mr. Thom thinks that hur- 
ricanes when first discovered are from 400 to 600 miles in diameter.” 
My own researches shew that they may be as small as 150, and the 
researches of Col. Reid and myself both carry them as far as to 600 
miles in diameter. 

100. In the Arabian sea our researches as yet do not warrant our 
supposing that Cyclones exceed 240 miles in diameter, and indeed are 
perhaps often below that size. 

101. In the Bay of Bengal, the usual size of the Cyclones is from 
300 to 350 miles, but it would appear that they sometimes much ex- 
ceed that extent for, so far as can be deduced from the imperfect news- 
paper accounts of the day, the Cyclone marked ^ on our Chart No. 
III. being the Coromandel and Malabar Coast storm of May 1820, 
appears to have extended from about 8° to IS*^ North if (which we can- 
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not now ascertain) it was not a double storm at one period of its pro- 
gress. As before said however, — and of this we have a very remark- 
able and distinct proof in the Coringa Hurricane of November 1839, 
Jour. As. Soc. Beng. for 1840 — ^they sometimes contract from 300 or 
350, to about 150 miles; augmenting, however, iu violence when they 
do so. The remarkable Cyclone XII. in the Andaman Sea was not at 
most more than 100 to 150 miles in diameter. 

Some of the smaller sized Cyclones in the Bay also seem to move at a 
rapid rate, and are excessively violent, resembling the Tornados on 
shore, which in tropical climates, and in Bengal especially, destroy 
literally, every thing in their progress, though their tracks are but a 
few hundred or a thousand yards in breadth. These appear also to be 
common in North America from the St. Lawrence to the West Indies. 

In a newspaper account ‘copied into the Bengal HurJcaru July 
1814, it is stated that on the 19th Nov. 1813, a terrific tornado from 
the S. Eastern board’' was felt at Halifax which rushed up the har- 
bour with a violence unequalled since the tornado of Sept. 17D8.* 
More than 100 vessels suffered from its effects amongst which are named 
seven sail of men-of-war on shore, many lives lost, and merchantmen 
sunk. 

102. The Typhoons (Cyclones) of the China Sea appear to vary 
from 60 or 80 miles to three or four degrees in diameter. 

We have no sort of details which would enable us to speak of the 
size of the Cyclones in any part of the Pacific Ocean. 

We shall subsequently see how this question of the average size of 
Cyclones is of great import to the mariner. 

1 03. Contemporaneous, Parallel, and Dividing Cyclones. 
It is important to the seaman also to know that there are at times Cy- 
clones which are contemporaneous (occurring at the same time) or 
nearly so, and these sometimes so near to each other as to travel along 
in parallel tracks, leaving hut a very short distance between them when 
parallel ; or perhaps, as in the case of hail and thunder storms to be 
afterwards quoted, falling into each other when the lines of converging 
tracks approach closely, or follow each other upon nearly the same 
track. At other times they move forward on tracks which form such 
angles that tlic two storms must meet, and at others again wc have 

* I can trace no account of this tomuilo.— II. P, 
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instances of Cyclones starting from points nearly on the same meridian, 
hut in opposite hemispheres^ at 5 or 6 degrees of distance each from 
the Equator, and pursuing each their usual tracks, but reTolving in 
opposite directions, according to the law by which they are affected I 
In some cases, also, Cyclones seem to be generated about the same 
time and in the same part of the world, but at very considerable dis- 
tances from each other, and lastly there is no doubt that violent Cy- 
clones sometimes divide into two or more; each following a track 
somewhat diverging from the • other. The first case of travelling on 
parallel tracks, or nearly so, has certainly occurred both at the head of 
the Bay of Bengal,* and at its mouth in the latitude of Ceylon.f- In 
both these cases they were of sinall extent, but in the first of great 
violence. 

104. The second case of Cyclones following close upon each other 
and upon parallel tracks has also occurred in the Bay of Bengal^ and 
in the Southern Indian Ocean as shewn by Mr. Thom* Mr. Redfield 
found that the Cuba Cyclone of 1844, already alluded to, was preceded 
by another, though smaller and less violent, and he speaks of them as 
*'the two associated storms in the Atlantic.’^ § The third case of con- 
temporaneous Cyclones travelling on converging lines, occurred in the 
China Sea, when in October 1840, the Thetis of Calcutta had a Tyfoon- 
Cyclone which must have travelled up from the S. S. E. to the 
N. N. W, at the same time that the Thetis of London, only 200 miles 
distant from her, had a Tyfoon-Cy clone coming up from the W. S. W. 
these two tracks together making an angle of about 47°. I have no 
doubt that the ship Golconda of Madras, with 300 native troops on 
board, must have run up to near the meeting of the two, where she 
foundered and aU on board perished. H 

105. In my Sixteenth Memoir already quoted at p. 41 the case of 
three separate and nearly parallel Cyclones occurs, the two outer ones 
travelling from the N. N. E. and the centre one making a small angle 

♦ See Ninth Memoir, Jour. As. Soc. Beng*. Vol. XII. 

t See Fourteenth Memoir, Jour. As. Soc. Beng. Vol. XIV. 

$ Ninth Memoir, Jour. As. Soc. Vol. Beng^. XII. 

§ American Jour, of Science, p. 366. 

11 Fourth Memoir, Jour. As. Soc. Beng. Vol. IX. ; and Sevententh Memoir, Journal 
As. Soc. Beng. Vol. XVIII. where the former deductions from the logs of two ships 
only, are shewn to be perfectly correct by those of three others. 
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with them and apparently falling into the Southernmost of the two with 
a terrific whirlwind or waterspout occurring about the time and place of 
their junction. (See Part V, whirlwind of the Duncan,) 

106 . As to what may occur at the meeting of Cyclones we are quite 
in the dark, but I have found in the course of my researches one instance 
of the meeting of two tornados — ^which seem to have been miniature 
Cyclones — and which was observed at leisure by the inhabitants of a 
whole city. It is the following, which is slightly abridged from the 
Annual Register for 1761, bemg an account of a tornado on the 2iid 
May of that year at ^ past 2 p. m. at Charleston in South Carolina, 
(called a typhon in the letter) which is said to have — 

** Passed down Ashley river and have fallen upon the shipping* in Rebellion roads, 
with such fury as to threaten the destruction of the whole fleet. It was first seen from 
the town coming swiftly down Wappo creek resembling a column of smoke and vapour 
of which the motion was very irregular and tumultuous. The quantity of vapour 
which composed this column and its prodigious swiftness gave it such a surprising 
momentum as to plough Ashley river to the bottom, and leave the channel bare floating 
small craft and boats to a great distance by the flux and reflux. When coming down 
Ashley river it made a noise like constant thunder; its diameter at that time was esti- 
mated at 800 fathoms and its height at 85 degrees (seen from Charleston ?)• It was 
met at White point by another gust which came down Cooper’s river which was not how- 
ever equal to the other but ujpon their meeting together the tumultuous agitation of the 
air was much greater ^ insomuch that the froth and vapour seemed to be thrown up to the 
height of 40 degrees while the clouds that were drivmg in all directions towards this place 
seemed to be precipitated and whirled round at the same time with incredible velocity. It 
then fell upon the shipping on the road, and was scarce three minutes in its passage, 
though the distance was near 2 leagues. Of 46 sail 5 were sunk outright and H, M. S. 
Dolphin with eleven others lost their masts. The damage which is valued at £200, 000* 
was done instantaneously and some which were sunk were buried in the water so sud- 
denly as scarce to give time to those below to got upon deck, yet but four lives were lost 
in them. The gust from Cooper’s river checked the progress of the tornado from Wap- 
po creek, wliich had it kept on would have driven the town of Charleston before it like 
chaff. This tremendous column was first seen about noon upwards of 50 miles W. b, S. 
from Charleston and destroyed every thing on its road making a complete avenue where 
it passed amongst trees. 

The sinking of the five ships was so sudden that it was a doubt whether it was done 
by the * weight of the column’ or by the water being forced from under them and there- 
by letting them sink so low as to bo covered and iugulphed by the mass of water I” 

The passages which I have marked iu italics are worthy of attention 
as shewing the close relation of tornados, of this class at least, to our 
Cyclones, in their trayelling up at 25 miles per hour, their wave, their 
* £20,000 in original, evidently a mistake if the five ships are included. 
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noise “like thunder,” and their whirling; but the most interesting 
part, to us, is the fact that at the meeting of the two, — for the Cooper’s 
river gust was evidently a smaller tornado — the pheenomena were much 
augmented in violence. This may be some faint index to what occurs 
at the meeting of two Cyclones and is certainly a warning to every 
careful seaman. 

107 . We have no sort of 'proof that hail storms are meteors analogous 
to Cyclones, but it is worth remarking here that the Count de Tristan in 
his paper “ On the progress of storms in the Department of the Loiret”* 
lays down after much investigation as amongst the aphorisms (brief 
phrases or precepts embodying results of the research) to which 
he reduces our present knowledge of storms (hail and thunderstorms). 
1. That storms may be attracted by forests, and more than one may be 
so attracted at the same time, and that if they unite they may appear 
stronger afterwards. 2. That one stormy cloud attracts another and 
makes it deviate from its route, the strongest of course being the least 
deranged. 3. That one cloud attracted by a stronger one accelerates 
its motion as it approaches the principal one, and that if it was in ac.* 
tion before being attracted, it may sometimes cease its ravages when ap- 
proaching the principal storm, and that after their junction the 
mischief usually increases. 

108. The instance in which Cyclones have occurred bn the same 
day, and about on the same meridian, in opposite hemispheres has 
occurred also in the Indian Ocean, in the Cyclones investigated by 
me in my Eleventh Memoir, Jour. As. Society, Beng. Vol. XIV. In 
these remarkable Cyclones, which are traced by numerous logs from 
the 28th Nov. to the 3rd of Dec. 1844, two Cyclones were raging 
from Lat. 6® North and Lat. 7° South,'^ and in Longitude 87® to 
89° East, and each, while revolving in opposite directions, was ad- 
vancing on tracks diverging from each other and from the equator, 
alone which, and on both sides of it, heavy Westerly gales only were 

109. The case of a Cyclone of great violence dividing as it were, or 

• Annales de la Society Royale des Sciences d’Orleans. See Quarterly Journal of 
Science for 1829, p. 214. 

t It is probable that both were formed on the 26th, but our authority for that of the 
Northern Hemisphere does not begfin till the 28th. 
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** throwing off” another, or several others, from itself, has been also 
satisfactorily shewn in our Indian researches. Col. Reid had already 
in his work admitted the probability of this, and Mr. Thom, who had 
not then seen the Indian Memoirs, thinks, p. 150, that at the forma- 
tion of a Cyclone there may be ‘‘vast revolving discs, which iu their 
early stages are so extensive as sometimes to include within their cen- 
tral spaced a number of lesser vortices.” The casein which the divid- 
ing of Cyclones has been most clearly and unequivocally traced, is that 
of the Calcutta Cyclone of June 1 842, which is fully investigated iu 
my Seventeenth Memoir (Jour. As. Soc. Beng. Vol. XI.) In this case 
the Cyclones marked VII. on our Chart, No. III. came up from the 
S. S. E. appearing to have formed not very far out at Sea, or at most 
not farther than from Lat. 20® North. It was a severe rotatory gale with 
a pilot vessel at sea, and a furious hurricane-Cyclone at Calcutta, driving 
and tearing half the ships from their river moorings, and swamping and 
sinking those which got adrift, with a dead calm and the shift in the 
middle of it. It was traced some hundreds of miles inland by a long 
series of reports ; and indubitably, after passing Calcutta, divided as I 
have delineated it into perfect Cyclones of smaller diameter, but of less 
violence. The rate of travelling of the entire Cyclone from sea to 
Calcutta was about 5.3 miles an hour, and when it had divided, the 
branch seems to have travelled much slower, or about at one-half of 
the rate of the main body. 

^ Italics are mine : ” within thoir arca’^ is, I prcBunie, mc*nnt? 11. J*. 
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1. The general practical application op the Law of 
Storms, as to avoiding Cyclones, preserving Vessel© 

PROM damage when INVOLVED IN THEM, AND PROFITING BY 

THEM, WHEN THIS CAN BE SAFELY DONE. 2. BEARING OF 

THE CENTRE OF A CyCLONE. — 3. "WlND OR CyCLONE POINTS 

AND Compass Points. — 4. Probability of the incurving 

OF WINDS AND THE FLATTENING IN OP CyCLONES ON AP- 
PROACHING THE LAND. — 5. ASCERTAINING THE TRACK OF A 

Cyclone. — 6. Colonel Eeid’s Rule for lying to. — 7- 
SctJDDING or heaving TO. — 8. tJsES OF THE TRANSPARENT 
Horn Cards. — 9. Special examples for the West In- 
dies, Atlantic Ocean, Coasts and Seas of Europe, 
Southern Indian Ocean, Arabian Sea, Bay of Bengal, 
China Sea and Pacific Oceans. 10. — Recapitulation of 

CASES OF ERROR AND OF GOOD MANAGEMENT. — 11. CaSES 
of ships prevented by THEIR SITUATION ON THE StORM 

Circle from running into a Cyclone. — 12. Proof of 

THE ACCURACY OF THE RULES AND DEDUCTIONS BY INFOR- 
MATION OBTAINED AFTER PUBLICATION. — 13. UsES OF THE 

Law, and Rules, and application of the Cards in 
Rivers, Harbours and open Anchorages. 

110. The general practical application of the Law of 

Storms* Every sailor can understand when he looks at a waterspout 
or a heavy dust-whirlwind, that a canoe or a Thames wherry caught in 
it,* however, cleverly managed and well prepared, even were she fitted 

• Not only in the visible part, but within the invisible whirl of wind which ^rsted 
and others suppose to exist around the part which we can discern, which last is proba- 
bly only the centre. See Part V. 
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as a life-boat, would run awful risks ; that it would be the extreme of 
folly to attempt to sail through one, and for the boat or canoe-man not 
to do all in his power to keep out of its way ; and finally, that if the 
waterspouts and whirlwinds had regular veerings of winds and pro- 
gressions on given tracks, which the boatman perfectly knew, he might 
generally keep out of the way of harm, and sometimes even profit by 
them. This is the seaman’s own case. His finest merchantman is but 

a cock boat,” and the proudest line of battle ship a great war-canoe,” 
which in a waterspout or whirlwind, in the shape of a hurricane or 
Tyfoon, may be destroyed or damaged, or get through it safely, or 
profit by some parts of the wind if well managed ; or the Commander 
of which may in ignorance run headlong into the mischief he dreads. 
This is owing to the on which the operations of nature in Cyclones 
are performed, which is so large, that to our imperfect faculties the 
winds always appear — and have hitherto been considered — as blowing 
in straight lines. The moment they are considered as curves, and 
probably parts of a circle or ellipse, and that this circle or ellipse is 
both whirling round and the whole moving bodily forward according to 
fixed laws, the matter is clear j but* there is with many plain seamen 
great difiiculty in understanding how to apply this knowledge, which I 
shall now try to remove : addressing myself to such as if we were sit- 
ting at the cabin table together, 

111, It is clear that there are three kinds of cases for the manage- 
ment of your ship in, or at the approach of a Cyclone. You may 
avoid it altogether with sea-room and management; you may get 
through it safely by avoiding the dangerous ceutre ; by heaving to on 
the right tack ; or by running off in the proper direction ; or you may 
CiVew profit by it ! 

1 12. Let us take the first supposition — that of avoiding a Cyclone. 
Every seaman almost has shortened sail or altered liis course, and many 
have hove to, to avoid a dangerous-looking waterspout. Well ; this is 
the most usual method by which circular storms are avoided, for they 
are neither more nor less (for your purpose) than windspouts'^ travelling 
along given tracks at certain rates, of the neighbourhood of which the 
weather and your Barometer inform you ; and of the course, (i. e. track,) 

* 1 <lo not mean hcr<j to agree with any of the theoriofi mentioned p. 13 to p. 20, but 
am simply giving' the plain explanation in the commonest words that 1 can find. 

M 2 
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of which I shall shortly shew you how to form a tolerable estimate, by 
the winds, your transparent Storm Cards, and your log. If that course 
crosses your track it is plain that you may heave to and let it pass on 
first. If you are on that side of it that, by standing on, or standing 
back, for a time you increase your distance from it, or get out of its 
way, of course you will do so ; and in both these cases you will have 
avoided a Cyclone by your knowledge of the Law of Storms. 

113. But next: from your position, or for want of sea-room, or 
from the excessive suddenness of the approach of a Cyclone,* you may 
be involved in one. Your business now is to get out of it as soon, and 
with as little damage, as you can. 

The dangers to a vessel in a Cyclone are three. The veering of the 
wind ; the excessive violence of it near the centre ; and the sudden 
calms and shifts and awful sea at the centre, All these involve, as you 
well know, damage and loss by dismasting, straining, leaks, and distress 
of various kinds up to foundering ; and you will find in the present 
Chapter ample rules to show you that if involved in a Cyclone even 
with a fair windy you should often heave to, not to approach the cen- 
tre, or with a foul one that you should, if the weather possibly admits 
of it, stand back ; that if you have to heave to, you will, if you take the 
right tack, have both the veerings of the wind and the shift of it such, 
that you will always come up’^ to it, and run no risk of being taken 
aback ; while if hove to on the wrong one, you will certainly have the 
wind heading you off, and in all probability be taken aback if it shifts. 
Of the dangers in all these cases every seaman is aware, as for instance 
that of getting stem-wayf in a hurricane ; and it is one, and not the 
least of the practical applications of our Science, that there is scarcely 

♦ See what Is said at p. 75 to p, 77, of the rates of travelling of Cyclones. 

t Gettingr stern-way .—This taking aback in a tempest we all know to be most dan- 
gerons, not only on account of the getting stem-way, here mentioned, being pooped, 
dismasted, and the like ; but from another danger, which is not sufficiently adverted to 1 
think ; and this is, that a vessel, may, in one of the terrific gusts which accompany these 
sudden shifts of wind, be thrown on her broadside in the trough of the sea, witli her deck 
towards the sea 1 In such a case, and I have many instances of the kind on record, she 
is in the position of a vessel which has fallen over to seaward on a reef; and there is 
every chance that her hatches would be beaten in, which might swamp her, or that if 
her bulwarks are too high and solid she may be kept down by the weight of water on 
deck. Hatches are not usually made strong enough. 
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yet a case on record, in all the logs that have been examined, where 
ships which have suffered in a Cyclone might not have escaped with 
far less loss, if they could not have avoided the Cyclone, or perhaps 
without any, by due attention to our rules ; and we can pretty nearly 
demonstrate also, that many which have foundered must have done so 
from utter ignorance of the danger they were running into ! 

114. The last case of which I have spoken, is that in which you 
may often jprofit by a Cyclone. This is strange and startling enough, 
compared with the feeling of utter helplessness with which we all used, 
in former days, to regard these phsenomena, but it is all comprised in 
these few words. If circumstances allow you, sail along with it or run 
round it, instead of sailing through iU Go back to the consideration 
of the wherry or canoe with the waterspout or whirlwind, at the com- 
mencement of this chapter, and you will at once see how this may be 
true. I shall now proceed to shew you how it is true, and how you 
may make it true for yourself, at least in ordinary cases. 

115. Bearing of the centre of a Cyclone. Considering then 
every Cyclone as a great whirlwind, of which the outer part, as to 
strength, is a common close-reefed topsail gale, such as no seaman cares 
for, and no seaworthy ship is hurt by, but of which the violence in- 
creases with great rapidity as the centre is approached, till close to, or 
at it, it becomes of destructive fury. — ^And considering also the centre, 
though it may be a space from one to perhaps fifty miles in diameter, 
as a mere point, round which the whole storm is revolving, our first 
care must be to find how this point or centre bears from us ; for this 
is what guides us in our future considerations and manoeuvres. 

116. This is simple enough when the Cyclone has fairly and un- 
equivocally commenced ; I mean both as regards the state of the wea- 
ther and the fall of the Barometer. The seaman should then mark off 
his place on his Chart, and placing that Horn Card which belongs to the 
hemisphere he is in, upon it, wit7i the wind's jglace, as marked on the 
outer circle, over the shifis place, he will see at a glance how the centre 
bears from him ; thus in the Northern hemisphere with the wind at 
E. N. E. the centre of the card, which is that of the Cyclone, will be 
seen to bear S. S. E. from the ship, if at East due South, and at 
E. S, E. S. S. W. of her, and so on. 
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la tlie Southern hemisphere again, a N. W. wind would give the 
centre bearing S. W., and a S. S. E. wind would give it bearing E. N. 
E. and so on successively. In a word, every wind will be a minute 
tangent to a circle of greater or less diameter, and for practical pur- 
poses we consider the centre bearing about at right angles to it. 

117. As seamen however are not accustomed to consider the winds 
as tangent lines to a circle, and the bearing of the centre perpendicular 
to them, the consideration of “how the centre bears,’’ even with the 
aid of the Storm Card, may hence sometimes be found puzzling, I add, 
as an assistance, the following table, which some may find it useful to 
glance at. The middle column relates to those at each side. 


In the Nortiieen Hemisphere 
when the Wmd is 

The centre bears about 

In the Southern He- 
misphere when the 
Wind is 

VTortli. 






South. 

N.b. E. 



E. b. S. 



S. b. w. 

N. N. E, 



E. S. E. 



S.S.W. 

N.E. b. ISr. 



S. E. b. E. 



S. W. b. w. 

NT. &. 



S. B. 


- 

s. w. 

N. E. b. E. 



S. E. b. S. 



S. W. b. S. 

E.N. E. 



S. S. E. 



w. s. w. 

E, b. N. 



S. b. E. 



W. b. s. 

East. 



South. 



West. 

E. b. S. 



S. b. w. 



W.b. N. 

E. S.E. 



s. s. w. 



W.N.W. 

S. E. b. E. 



S. W. b. S. 



N. W. b. W. 

S. E. 



si; w. 



w. w. 

S.E. b. S. 



S. W. b. W. 



N. W. b. N. 

S. S.E. 



w. s. w. 



N. N. W. 

S. b. E. 



W. b. S. 



N. b. W. 

Soutli. 



. West. 



North. 

S. b. W. 


- 

■ W. b. N. 



N. b. E. 

S.S.W. ^ 



W,N. W. 



N. N. E. 

S- W. b. S, 



N. W. b. W. 


i 

N. E. b. N. . 

s. w. 



N. W. 



N. E. 

S. W. b. W. 



N. W. b. N, 



N. E. b. E. 

W. S. W. 



N.N. W. 



E. N. E. 

W. b. S. 



N. b. W. 



E. b.N. 

West. 



North. 



East. 

W. b. N. 



N. b, E. 



E. b. S. 

W. N. W. 



N. N. E. 



E. S. E, 

N. W. b. W. 



N.E. b. N. 



S. E. b. E. 

wr. w. 



N. E. 



S. E. 

jsr. w. b. N. 



N. E. b. E 



S. E. b. S. 

N. N. W. 



E. N. E. 



S. S. E. 

JV.b. W. 



E. b.N. 



S. b.E. 

North. 



East 



South. 


118. The following is from the Nautical Magazine of December 
1846, p. 651, and as we cannot have too many ways of considering the 
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matter^ to facilitate its apprehension to those who find it difficult to 
understand this all-important point of the bearing of the centre, I have 
given it here : 

" We left you with the first fair wind of a hurricane, from which you were to ascertain 
at once the direction of the focus from you. The method we gave you was good and sim- 
ple, but perhaps the following may be more so. Turn your back to the wind ; then if you 
are in North latitude it will be on your left hand, but if you are in South latitude it will be 
on your right, in both cases at a right angle from the direction in which you are looking. 
This rule holds good, you will perceive, from the very nature of a whirlwind, in all parts 
of it clear of the focus. Having determined the direction of the focus from you, the next 
step to be taken to avoid it depends on the part of the hurricane circle on which you find 
yourself to be, along with the direction in which it is travelling ; your principal object is 
to avoid the focus as you would a waterspout, and to do this you must give up the idea 
of keeping your course, even should the hurricane wind, which you have be fair— make a 
fair wind of it if you like, but not to run into the focus. The Fluto and the Maria Soamss 
did this, and both suffered for it.* Let us suppose you were on board the Pluto (in 
North latitude) when she had her first hurricane j wind E, and E. ij. E. Turning your 
back on the wind, and facing yourself W. N. W., would have given you the focus of the 
hurricane on your left hand, at a right angle S. S. W. of you. It would then be clear 
to you that standing down to the Southward, would be the worst course you could adopt, 
as it would take you into the middle of the storm, and knowing that the hurricane 
travelling to the westward, as the hurricanes of the China Sea do, you would have im- 
mediately put your ship’sdiead to the N. E. and have sacrificed a day to get out of the 
way of it.” 

119. The Wind-Points and Compass-Points* This subject 
of the bearing of the centre, leads me to remark here that the sailor 
will often find himself puzzled, at first, by the difference between the 
•wiND-ciRCLE-poiNTS OIL our Card and his Compass-points. I 
mean by wind-circle-points those points of his Compass at which he 
finds marked on our Horn Card, the wind which is blowing ; and these 
are different in each Hemisphere. Thus the North wind-circle-point is 
at the Western Compass-point in the Northern Ilemisphere, and at the 
East Compass-point in the Southern Ilemisphere. The foilwing is a table 
of these points arranged with the Compass-points in the middle, and the 
wind-circle points on both sides, but as the word wind-circle-point is 
somewhat, unmanageable and German-looking, and wind-point leads the 
mind to think as usual of the point from which the wind is blowing, I 
have preferred our word Cyclone, and headed the table on each side 


* I’hc coses of these ships will be subsequently given. 
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with the word Cyclone Point, so that the sailor cannot, I hope 
misunderstand it. 


Jn the Northern Hemisphere 
THE Cyclone Point op — 

Is AT THE Compass 

Point of — 

East. 



Nortli. 



E. b, S. 



N. b.E. 



E. a. E. 



N.N.E. 



S. E. b. E. 
S.E. 



N. E. b. N. 

N. E, 



s. E. b. S. 



N. E. b. E. 



S. S. E. 



E, N. E. 



S. b.E. 



E. b. N. 



South* 



East. 



S. b. W. 



E. b S. 



S. S. W, 



E. S. E. 



S. W. b. S. 

S. W. 



S. E, b. E. 

S. E. 



S. W.b.W. 



S. E. b. S. 



w.s.w. 



a. R ‘H’- 



W. b. s. 



S. b. E. 



West, 



South. 



w. b. N. 



S. b. W. 



W.N. W. 



a. s. w. 



5r*w. b. w. 



S. W. b. S. 



N.W. 



S. W. 



jsr. w.b.N. 



S. W. b. W. 



N.N. W. 



w. s. w. 


• • 

jsr. b. w. 



W. b. S. 



North, 



West. 



IN. b. E. 



W. b. N. 



N.N.E. 



W. N. W. 



N. E. b. N. 



N. W. b. W. 



N. E. 



N. W. 



N.E.b.E. 



N. W. b. N. 



E. N. E. 



N, N .W. 



E. b. N. 



N. b. W. 



XSast. 



Worth! 


- 


In th]? Southern 
HEMigpnEREjTiiE Cy- 
clone Point of — 


W. b. N. 

W. N. W. 
N. W. b. W. 
N. W. 

N. W. b. N, 
N. N. W. 
N.b.W. 

IVortli. 

N. b. E. 

N. N. .E. 

N. E b. N. 
N.E. 

N.E. b. E. 

E. N. E. 

E. b. N. 
East. 

E. 1). S. 

E. S.E. 

S. E. b. E. 
S. E. 

S. E. b. S. 

S, S. E. 

S, b. E. 
South. 

S. b. W. 

s. s. w. 

S. W. b. S. 

s.w. 

S. W. b. W. 

W. S. W. 

W. b. S. 

West. 


It is almost superfluous to remark lierc that the Cyclone point is 
always eight Points distant from the compass point, but to the right or 
left of it (looking towards the centre of the circle) according to the 
hemisphere in which the ship is. Thus the E. N. E. Cyclone point in 
the Northern hemisphere is at the N. N. W. compass point or eight 
points to the right hand, and in the Southern Hemisphere it is at the 
S. S. E. compass points or eight points to the left hand. 

120. Probability of tbe inciirving of the winds in a Cyclone* 
I should mention here that, though for convenience’ sake I have spoken 
of the wind as blowing in a circle, and the foregoing tables are calcu- 
lated on that supposition, yet it is by no means certain that it is a iriw 
circle, or that even if the whole body of the storm be circular, that 


i 



89 


Part HI. § 12L] Inmrving of the Winds in a Cyclone, 

the winds within it blow every where in exactly concentric circles. Mr. 
Redfield on this subject says, in a recent memoir, (American Journal 
of Science and the Arts. Second Series, No. I, p. 14.) 

“When in 1830, 1 first attempted to establish by direct evidence the rotative character 
of gales or tempests, I had only to encounter the then prevailing idea of a general recti- 
linear movement in these winds. Hence 1 have deemed it sufficient to describe the rota- 
tion in general terms,, not doubting that on different sides of a rotatory storm as in com- 
mon rains or sluggish storms, might be found any course of wind, from the rotative to 
tlie rectilinear, together with varying conditions as regards clouds and rain. 

“ But I have never been able to conceive, that the wind in violent storms moves only 
in circles. On the contrary, a vortical movement, approaching to that which may be 
seen in all lesser vortices, aerial or aqueous, appears to be an essential element of their 
violent and long continued action, of their increased energy towards the centre or axis, 
and of the accompanying rain. In conformity with this view, the storm figure on my 
Chart of the storm of 1830, was directed to be engraved in spiral or involute lines, but 
this point was yielded for the convenience of the engraver. 

« « « * 

“ The common idea of rotation in circles, however, is sufficiently correct for practical 
purposes and for the construction of diagrams, whether for the use of mariners, or for 
determining between a rotative and a general rectilinear wind, on one hand, or the lately 
alleged centripetal winds on the other. The degree of vorticular inclination in violent 
storms must be subject, locally, to great variations ; but it is not probable that on an 
average of the different sides, it ever comes near to forty-five degrees from the tangent of 
a circle, and that such average inclination ever exceeds two points of the compass, may 
well he doubted,” 

121. And while Mr. Redfield was writing and publishing this 
in America, I was so fortunate as to be proving it in India, for one 
storm at least, that of the Charles Heddle^ which vessel in a Cyclone 
off the Mauritius scudded round and round for five successive days ! In 
a Memoir, the Thirteenth of my Series, published in the Journal of tjite 
Asiatic Society of Bengal, Vol. XIV. p. 703, in which this storm and the 
Charles Ileddlds manoeuvres arc analysed in close detail,* it is I think 
distmctly enough shewn that the average resultant of the winds 

* The /iflddie’s log and its analysis, with the Chart, have been repriuted in 

the Nautical Magazine for 1846. 

t I explain these terms. By the total resultant of tUo winds is meant in meteorology 
the calculating each separate wind during the number of hours it blows in a given time, 
its direction being in nautical language ' a course,’ and the time or number of hours * a 
distance the strength being always supposed the same (or this may also be used), and 
all those courses and distances, (direction and time,) may make a traverse table, of which 
as usual one course and distance is the result. Thus, if in 24 hours vve have 9 hours of 
N. E. and 16 of S, W. wind, the resultant is 6 of S. W. wind j or the whole atmosphere 
N 
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for five days was an incurving and flattened spiral, like tlxe figure be- 
low, in wkich (witkout reference to the storm wave) the ship may in 
that time have made a curved course from x to y, and we may imagine 
that at the centre the incurving of the winds was fully that of the 
arrows which I have marked there. 



122. And I have said in reference to this result, that it appears to 
me not improbable that, while at some point in the whole zone of a 
Cyclone the wind may be blowing in a true circle, it may on the inner 
or central side of that part be a series of incurving spirals,* (spirals of 
vorticular inclination, Mr. Redfield calls them,) and that on the outer 
part there may be a centrifugal (i. e. a curving off from the centre) 
tendency ; I have farther said, and this may not be out of place here. 

of the place may be supposed to have moved for 6 hours to the N. E., if the strength of 
the two winds was always equal. This is the resultant of the wind. If instead of the 
traverse table we project the directions of the wind for courses, and the hours it blew for 
distances, we shall have a line of some kind, which in this case is a curve, and this is 
the resultant curve of the wind. Now in the run of a vessel, scudding under bare poles, 
her run per hour may be supposed to be an indication of the strength of the wind, but 
then the course and distance shewn by log becomes the resultant, indicating from which 
quarter also the resultant wind blew. 

* “ IncuTvating” is, I know, the English-Latin word, but Incurving is a much more 
manageable one for sailors. 
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** If (for Uie sake of hypothesis only) we admit this incurving of the winds, it follows 
that there may be also, not a single incurving of the same rate throughout the whole 
breadth of the storm, but that the incurving may be much more excessive, and amount to 
two or three points when the centre is nearly approached, and even be so violent at the 
centre as to prevent ships drifting out of it ! just like the vortex of a whirlpool or a tide* 
eddy ; which last we know will often give a boat's crew a heavy pull, or a ship much 
trouble, before they get out of them. Does it not seem that we have here the explana-. 
tion of how some ships, as in the case of the Runnimede and Briton, in my last (Xllth.) 
Memoir, may be blown and drifted round and round, without drifting out of the fatal 
centre which we should look for them, nautically, to do, and which other ships there is no 
doubt really do. An excessive incurving of the winds towards the centre, like the wind- 
arrows at the centre of the figure is one, and one very likely mode of accountiny for 
vessels remaining in this hopeless slate *, and moreover it may assist us in supposing how 
some dismal losses have occurred, whilst other ships in company have escaped. It adds 
also a most powerful argument, if any were wanting, for every precaution to avoid the 
centres— and for every one who can contribute to these researches to do so.’* 

123. I have farther, in relation to this question, expressed a view 
that it may he possible that when Cyclones are increasing in diameter 
or dilating, the spiral is a ^^iVerging one, or that the arrows curve out- 
wardly, and when it contracts (see p. 76 for the contracting and dilating 
of storms) the spiral is a coTiverging or incurving one. We do not yet 
know this, but it is probable, or possible ; and the seaman when using 
the foregoing table and his Storm Card should bear in mind that the 
wind-arrows and bearing of the centre are not strictly mathematical 
lines and curves, but may vary a little ; though usuall;y not so much, 
unless very near the centre, as greatly to affect his estimate and man- 
agement. 

• Mr. Redfieldy we have seen, thinks it within possibility that the 
incurving* may amount to two points, or 22° near the centre, and my 
own views as expressed above, would require fully this. I have in the 
Memoir quoted, shewn how this incurving may affect onr calculations 
of the bearing (the exact hearing) of the centre, and when we arrive at 
that part of onr lessons which shew how the track of a storm may he 
pretty nearly calculated by the veering of the winds, we shall again 
allude to this subject. For all practical purposes however wc may say, 
for example, that if in the Northern hemisphere, a Cyclone has fairly 
begun atE, N. E., the centre hears about S. S. E. from us, and we 


* Ileuses the words vorticular mcliaation" to express this, but I sball prefer iu- 
carving as the simplest of the two for the plain seaman. 

N 2 
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have then plenty of room and time to make even half a point, one way 
or the other, in the bearing, of little or no consequence. 

124. I have fortunately the log of one ship in which this incurv- 
ing of the wind, or what appears to me to be equivalent to it, is marked ! 
it is that of the Thalia, Capt. Biden^ Track g on Chart No. II. 
which vessel in Lat. 28® to 31® South, Long. 56® E., experienced a 
furious hurricane-Cyclone from the West to the N. W. having run as 
long as she could carry sail to the S. W., with a heavy and increasing 
N. W.* gale. She then laid to at 2 a. m. on the 4th April, when her 
storm sails, mizen-mast, boats, wheel, compasses, &c., were in a short 
time carried away, rudder-head split, and other severe damage done, so 
that she was no doubt close to the centre. She now found the wind 
** alternating four or five points, viz., from N. W. to W, h. S. and vice 
versa 

The next day, the 5th, the wind is marked as “ alternating West to 
N. N. W. on the 6th as ** alternating N. W. to S. W. on the 7th 
at 1 p. M. Nautical time, wind N. W. ; 5, W. N. ,W* ; 10, West ; 5 
A. M., W. S. W. the shy completely overcast, the sea one sheet of 
foam. On the 8th, the hurricane is said to be abating, the wind being 
West at noon; at 9 p. m. W. N. W. ; and at midnight and following 
morning veering to S. W., South, and South East, when the gale broke 
up. 

During days the ship was drifted to the S. E. b. E. 248 miles, 
which would give a mean drift of little more than 2 miles an hour in a 
direct line, but she probably made twice as much distance per hour, 
since by the alternating of the winds, she must have drifted over a suc- 
cession of curves. 

Since she was hove to, it is evident that she was drifted nearly with 
the centre, and as the gale from N. W. abated at from West to S. W. 
ending at South and S. E. that she drifted as it were through the body 

slowly away from her, and that she was 

lig, the 4th, 5th and 6th, while the wind is 

saia 10 oe airernatmg — ^by which I understand veering several points in 
an hour or two — whirled back into the more central parts of the vor- 
tex as it passed on. In the curved wind-arrows at the centre of our 
figure at p. 90 the arrow at the upper part exactly shows a wind, along 
* Her Barometer had been unfortunately destroyed by an accident. 
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the curve of which, if we suppose a ship to be slowly driven, this would 
by her drift and the motion of the vortex give her winds alternating 
between West and N. W. or thereabout, for we must recollect that all 
these data in weather of such severity are necessarily vague and imper- 
fect, The Thalia! s log indeed notes as follows : — 

“ The alternations of the wind (as noticed) were most frequent on the 6th and 6th.* 
The spray from the waves beatings over us as thick as rain, the changes of tlie wind could 
only be correctly observed by the effect on the ship’s course, or as she lay to by Com- 
pass.’* 

We are nevertheless in this, as on so many other points, greatly 
indebted to Captain Biden for these notes, and I doubt not that in- 
telligent seamen will now see the importance of marking correctly the 
veerings and oscillations of the wind, so as to furnish us with a clue to 
the right understanding of this deeply interesting and highly important 
fact in our science — the incurving of the winds towards the centre. 

We have other and strong examples of this alternating of the winds 
close to, or at, the centre of Cyclones of which I will quote but a few. 

In the terrific Cyclone in which the True Briton and Runnimede 
were thrown on the Eastern Andamans, (see p. 47) the Log of the for- 
mer vessel, while drifting with the vortex in a helpless state, says, 
“wind variable from N. E. to E. S. E.” and again “ ship heading from 
S. E. to North, and wind blowing all round the Compass.” 

125. In the Thomas Grenville^ s Cyclone, to be subsequently men- 
tioned, it is noted just after the passage of the centre, that the wind 
was “blowing in awful gusts from East to N. N. E.” 

In the Northumberland's log, also to be subsequently mentioned, the 
wind close to the centre is noted as veering from South to East, the 
vessel being kept as much as possible before it. 

A still more recent instance is the case of the ship Caledonia, from 
China to Bombay, which ship ‘ chased,^ overtook, and ran into a small 
Cyclone No. XIV. on Chart No. III. (see Jour. As. Soc. Beng. Vol. 
XIV.) till she reached the calm centre, and for three hours before she 
did so her log states, “ Heavy gale, wind shifting from South to S. B!' 
and “increasing gale, wind continually shifting from South to S.B. and 
hack again and these are exactly the alternations which ^ ship run- 


• She had run close into the centre, before broaching to and losing her mizen-mast. 
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Ring into the vortex of a Cyclone in the Northern hemisphere, on its 
Eastern side, should have from incurving winds. 

126. Mr. Thom^ p. 108, describing the Mauritius Cyclone of 
1840, says, 

As the vortex approached, and the wind beffan to be marked by lulls ** at one mo- 
ment and fierce apimZ gusts* at the next, we observed several of these (Casuarina) 
trees, as if suddenly twisted rounds broken off in an instant, and borne away for some 
distance on the breast of the tempest.” 

It would seem also that this incurving tahes place sometimes at a 
distance from the centre, for in the Log of the ship Sophia Fraser run- 
ning to the S. W. b. "W. in the verge, and within the body of a Cyclone in 
12^ to 15® South and from 81® to 78® East (track pp, on Chart No. II.) 
the wind is noted as veering from E. S. E. to N. E. in the squalls and 
then back to E. S. B. When the ship, unable to run any longer, hove 
to, the wind appears to have become steadier as the Cyclone left her. 

1 27- Perhaps a further proof, or rather an indication, of this, may be 
found in the remarkable instances, of which there are many and recent 
ones, of ships being surrounded or having their decks covered, during 
the passage of the calm centre of Cyclones, in the neighbourhood of the 
land, with laud and aquatic birds, butterflies, horse-flies, &c. Now 
within a Cyclone these animals must be incapable of doing more than 
keeping themselves in the air ; as a good swimmer in a strong current 
or eddy can only keep himself above water, hut cannot stem or cross it. 
They must therefore, we may suppose, he gradually carried inwards by 
the incurving tendency of the winds, and at the centre are kept there 
because they canuot fly out of it, and when it reaches the ship they of 
course make a last effort to reach her as a resting place. If the wind 
blew in true circles they would be scattered all over the body of the 
Cyclone. In Part V. where the dust whirlwinds of India are mentioned 
I have detailed one instance in which I myself saw the incurving of the 
wind most distinctly marked. 

128. riattening in of tEe circle of a Cyclone when ap- 
proaching high land. Another consideration must be noted here. 
When the tracks of Cyclones approach the land at right angles or 
nearly so, and especially if there be a considerable extent of high land. 


* Italics are mino.— H. P. 
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it seems very probable that the vortex may be fattened in, as it were, 
and the winds thus blow, for the land side of it at least, in an oval. 

In the following figure A represents a Norte “ Norther*’ of the Gulf 
of Mexico, which we may suppose generated in the Gulf of Mexico or 



Caribbean Sea, and travelling up from the E. S. E. or S. E, till it 
strikes upon the shores of Texas and the Northern part of Mexico, 
become thereby so flattened in, as to produce a much larger propor- 
' tion of Northerly winds, than would prevail in the same Cyclone in a 
wide open ocean. The figure B in the next page is an instance of the 
same kind where a Cyclone crossing the Bay of Bengal, in so low a 
Latitude as 6® and 7® North, (and this has occurred see p. 46.) strikes 
on the high land of Ceylon. The wavy arrows are drawn in both figures, 
to shew what may be (or must be at the surface) the effects of chains 
of hills or mountains, and if these cross the track of the storm at right 
angles still greater deviations must arise. 

We do not, it should be remembered, Icnow that all or any part of 
this takes place, but it is evidently of high probability that it does, and 
the seaman therefore should duly allow for it if near the land in his 
various considerations. We shall by and by see how this probability 
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must not be forgotten when putting to sea from a roadstead or har- 
bour. 



129. Ascertaining the track of a Cyclone. The seaman now 
I presume knows how to estimate the bearing of the centre from him ? 
and I have detailed in Part II. the usual tracks of storms, and at p. 8 
the law of their revolution, as laid down bj Mr. Redfield^ and now 
so amply demonstrated for both hemispheres ; but as there are still 
great tracts of the globe, though much frequented by shipping, in 
which we are ignorant of what may be the tracks of Cyclones, it may 
be as well to give here the method by which a careful Commander 
may, approximately at least, estimate what is the track of an approach- 
ing Cyclone, or of one towards which he thinks he is running. He 
will find it useful to do this, not only in parts where the tracks of 
Cyclone’s are unknown, but also where they are pretty well ascertained. 
He should always, in a word, look on the centre of the hurricane as a 
privateer, or a pirate, or an enemy of superior force, and make his calcu- 
tions for avoiding its neighbourhood. He must not forget, that if he has 
his course and drift, the storm has also a course of its own, and brings 
with it currents, see pp, 1 1 and 12 (often strong ones,) to both of which 
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he must attend. Recollectmg this, he may now farther use his storm 
card, with his log, to judge how the Cyclone itself is travelling, in the 
following manner. 

If it be supposed that the Cyclone is travelling froth the S. E. to 
the N. W., it will be seen that, supposing the ship in any part of the 
circle, this will give different changes of the wind to what would 
occur if it were travelling, say from E. N. E. to the W. S. W. An 
allowance being made for the ship’s track between any two changes of 
wind, he wUl find that the line between the two points occupied by the 
centre of the circle, will lie in a direction which is nearly that of the 
track of the storm ; and that in all which follows, he will only do what 
he does when sailing in fine weather along shores of which he has no 
exact chart ; he takes the bearing of two head-lands, guesses their dis- 
tance, and from his run lays down the trending of the coast. 

130. The track is estimated by projection, as in the diagram in the 
next page. 

Draw a small line through the ship’s place at A, in the direction of 
the wind, which we will call N. E., and another A B, from the same 
point, perpendicular to it, or S. E., which represents about the bearing 
of the centre of the Cyclone from the ship, at that time, in the North- 
ern Hemisphere.* We can only guess at the distance, which we do by 
estimating it from the violence of the wind, the rapidity of its changes, 
and the fall of the barometer I should say, that for a strong gale, 
which would allow a good merchant ship to carry her close-reefed top- 
sails and foresail, we might allow 200 miles. Eor a hard gale, in which 
the foresail could scarcely be home, 150 or 100 miles, and for a very 
gevere gale, a still shorter distance. The veering of the wind, the in- 
crease of its force, and the fall of the barometer, are of course more 
rapid the nearer you are to the centre, and some storms are also more 
violent and travel faster than others. 

Let us then put down 150 miles on this S. E. line, or from A to B. 

• True and not compass points, of the wind, should be used when the variation is con- 
siderable if it be intended to consult the chart, or the track estimated from the compass 
wind and course should be corrected for variation. 

t In Pan V. I have endeavoured to lay down rules for making the rate of fall of the 
Barometer a measure of the distance of the centre \ with what success the sailor will 
judge. 


o 
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for OUT present distance from the centre of the Cyclone and in six 
hours afterwards let us suppose the ship to have made 54 miles on a 
South course, bringing her to C, and that the wind is increasing fast, 
but is still at N. E., with the barometer falling, and every other appear- 
ance of bad weather. 

Mark off this run of 54' on a South line, and as the wind is still at 
N. E., draw a S. E. line as before, which points again towards the 
centre. We have to consider now that we are probably nearer to it 
than before, for we know that it also, in these six hours, has been 
travelling to the Westward between 8 and 16 miles at the least, and 
the barometer has continued to fall, and the squalls are much more 
violent and frequent. Taking 12 miles an hour, or 72 miles for the 
six hours in the compasses, we find that this distance from B. will strike 
upon the S. E. line (which is the perpendicular to the wind’s course, 
and now the bearing of the centre) at D, which we may thus take to 
be the new place of the centre. This, it will be seen, gives the Cy- 
clone a W. N. W. course, which is a likely one, and places the ship 
now at only 58 miles from its centre. It is clear, therefore, that we 
are thus running in upon it, and though our distances are mere guesses, 
they are, for the Bay of Bengal and the China, or Caribbean Sea, very 
strong prohahilitieSi because of the continued fall of the barometer, and 
the great mass of evidence which exists to prove, that at certain seasons 
almost all their -sdolent storms are Cyclones and move from the East- 
ward to the Westward. 

I have placed on the Southern half of the Diagram a case wherein 
another ship, E, in the same tempest, at the same time, but at a dis- 
tance of 220 miles from the ship at A, may have the -wind at N. W. 
first, and steering N. E. 54 miles, to F, bring the wind to West, be- 
cause the centre of the Cyclone travelling as we suppose, bears then 
about 82 miles North from her. From evidence published in my 
Fourth Memoir, Jour. As. Soc. Beng. YoL IX, there seems little doubt 
that the unfortunate ship Golconda which foundered with 300 Madras 
troops on board, must have run from the south side of a hurricane into 
its centre, in the tyfoon Cyclones of 22nd to 24th September 1840 in 
the China Sea, as I have supposed this vessel to be doing. See p. 78, 
§ 104. 
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131. Again : we may suppose, off the coast of North America, a 
ship in Lat. 40® North with a Cyclone evidently setting in at S. E. b. S., 
and that in a run of 6 hours at 10 miles per hour, or 60 miles to 
the W. N. W. the wind has only veered two points and become S. E. 
b. E., but has increased in strength very considerably and rapidly, and 
with a falling barometer. The projection of this will give us a storm 
Cyclone coming up from the S. Westward, as usual thereabouts, and 
we are thus right in its track. As it may in such a case he impossible 
or hazardous to scud on account of sea and wind, and the dread of the 
dangerous shift, we have in such a case to consider what will be the 
proper tack to lie to on ? which will be shewn in the next section. 

132. In consulting our charts and judging therefrom and from his 
log, and the veering of the wind what the probable track of a Cyclone may 
be, the seaman must bear in mind, that, first we have no ground for any 
certainty that the tracks of one year will be exactly those of another ; 
and next that while the tracks of some Cyclones on all the charts are 

o 2 
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laid down, so to say from the logs of a whole fleet of ships ; others, such 
as those near the channel, some in the Southern Indian Ocean, &c. are 
necessarily laid down from the logs of one or at most two vessels, and 
this often without either having experienced the shift by the passage of 
the centre over her, hut in all cases from there being sufficient evidence 
to shew that the gale was a Cyclone travelling at about a certain dis- 
tance from the ship on about a certain track, Our evidence for the 
tracks is in fact of all degrees of certainty from careful estimation, based 
on reasonable proofs, up to what may fairly be called mathematical cer- 
tainty, 

133 . The track of a Cyclone may be judged of also from the shift, 
though some seamen may be embarrassed in considering accounts of 
storms by others, or from their own logs, to judge what was the track 
of the storm from the shift of the wind at the centre, but nothing is 
more simple. It may be done by the eye with the Horn Card, and a 
little attention to the table of Cyclone-points at p. 88 5 but if exactness 
is required, it should be done by projection. Thus, I suppose, in th e 
Southern hemisphere, that a ship, lying to, has the shift from S. E. to 
North, See Fig. I, 
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Strike any circle, cro$s it irith diameters, and mark on it the S. E. 
Cyclone or wind-^oint (see p. 88) of the Storm card for that hemisphere, 
which will be on the lower part of the left hand side, at A or in the 
S. W. quadrant of the circle ; then mark the North Cyclone point which 
will be where the diameter to the right touches the circumference at B ; 
join these two, and draw a parallel a?, y. through the centre of the circle. 
Measure off the angle B. y, or its complement from the fleur de lis to y, 
audit will give the compass track ; which in this case i^from E. N. E. to 
W. S. "W. or from y to a?, because the shift being from the S. E. to the 
North, the Cyclone must have been moving to the left, or from B to A 
to strike the ship first at A. 

Again; suppose in the Northern Atlantic a shift from S. E. b. E. 
to N. b. W. (see Fig. 11.) 



Here, as before, A is the Cyclone point of S. E. b. E. (or compass 
N. E, b. N.,) in the Northern hemisphere, and B. of N. b. W. (or com- 
pass W, b. S.) Join them, and draw the parallel x y through the centre 
of your circle, and the angle between the fexir de lis and y is the compass 
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rhumb of the Cyclone’s track ; and as the wind, this time was at first 
blowing from the S. E. b. E. you see the Cyclone must have been 
velling ujp from the left hand or from B up to A, or on a track of from 
the S. 55® West to the N. 55® E. or from xio y, I need not add that 
the seaman in these essays must of course take the average direction of 
his winds when the Cyclone is at full strength, before and after the 
shift. He will also understand how, without any sudden shift, when 
the wind has only veered rapidly with him, so as from any one point to 
settle for some hours at another, it was travelling on a given track, and 
he was to the North or South of the centre, though no distinct calm 
interval occurred, which is often the case. 

134. It may appear at first sight to the old seaman, as well as to 
the novice and landsman, that we are a little hasty in deducing our 
opinions of the track from the shift of wind ; but I ani fortunately 
enabled to shew that in one instance, certainly, where the shifts have 
no doubt been most accurately marked, the track is perfectly defined 
by the various shifts of wind of three ships exposed to the same Cyclone 
in sight of each other, but in different parts of the same calm centre ! 

This remarkable and highly interesting fact I derive from a series of 
logs sent out to me by the Honorable the Court of Directors of the E. 
I. Company, which contains amongst others, the logs of the Fleet under 
convoy of H, M. Sloop Swift, homeward bound from China, in the 
Northern Pacific Ocean in July 1 797. In this Fleet, as quoted by Mr. 
Redfieldj from Lynn’s Star Tables, the H. C. S. Buccleugh was in 
severe distress, and the Swift foundered* in the second of the Cyclones 
which they encountered on the 2nd July (track a on the Chart.) In 
the third of these, at noon on the 8th of July, the H. C. Ships 
rTetls, Duke of Buccleugh and Taunton Castle were in company and in" 
sight of each other, in a tyfoon (Cyclone) from the N. Eastward, when 
a lull took place, and at 2 p. m. a shift of wind, which I give below as 

* And we cannot only almost mark the exact spot where she did so, but we can say 
now to a certainty by what error (for want of this oiir new knowledge) these brave hearts 
were lost to their country ! The whole fleet were scudding across the S. Western quadrant 
of a slow moving. Cyclone under their foresails, and the Swift was nearest to the centre. 
The Indiamen mostly broached to and lost topmasts, rudders, lower masts, &c, &c. 
The Swift was never more heard of, and melancholy to relate, she had on board the crew 
of Providence, wrecked on a coral reef some time before, so that altogether sho 

is supposed to have gone down with nearly 400 souls on board ! 



Taoh to lie to on^ 
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ia the three logs before me, and I note how such a shift for each single 
ship would give the track of the Cyclone. 


Ship, Wind at Noon. 


Shifted at about 2 p. m, Shewingr a track 
after a lull to to the 


Cuffnells. N. E. 

Buccleiigh. North. 

Taunton Castle, N. N. E. 


C W. b. N. 7 

< Veeringr rapidly to > W. b. N. 

c s. s. E. y 

S. W. W. N. W. 

S. S. W. W. N. W. 


135. If the young mariner desires a lesson for practice, this is a 
capital one. He should strike a circle to represent the vortex of the 
Cyclone say of 15 or 20 miles diameter on any scale. Then marking 
Cuffrtelh at the N. W. com^oBe^ (which is the N. E. Cyclone) point on 
one side; and at the E- N. E. compass, which is the S. S. E. Cyclone 
point and so on of the rest, and drawing the parallels as just 
described, he will have before him at once the proof of how truly the 
tale of the track would have been told by each separate ship (to be 
between W. b. N. and W. N. W. accurately) in spite of their different 
changes, and how nearly we may rely upon a well kept log to indicate it.* 
The apparent anomaly of the CuJ^nells* log is rather a confirmation, since 
it shews, either, that there were, what we have just described, irregular 
gusts at the centre, or that she had drifted for a time into the Southern 
part of the circle. He will farther observe in the table of references to 
our Chart No. IV. that the Fleet was to the Northward of these three 
ships, and the track (b) is confirmed by the evidence of their logs to 
have been about North 65° West, on the average of three days from 
the 8th to the 11th or 12th. , Aiid I may add, that in more than one 
instance where we have deduced the tracks from the shift of wind ex- 
perienced by a single ship, subsequent information has shown us to be 
perfectly correct. 

136. Col. Reid’s Rule for the proper tack to lie to on. This 
ns one of those great, but simple, results for which every seaman owes 
to this distinguished officer a deep debt of gratitude ; and every year 
and every new investigation proves the utility and beauty of the rule. 
I have already explained that the track or course of a storm is consi- 
dered like that of a river, and that looking to the mouth of the river, 
we call the banks of the river right and left banks, according as they 


* And the logs of the East India Company’s ships were in no respect inferior to the 
■ best of those in the. Royal Navy. 
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tlien lie ; so looking to the quarter towards which the Cyclone is mov- 
ing, we call the right side of the storm all that half of the supposed 
circle, or ellipse, on our right hand, and the left side all that on our 
left. I cannot do better here for my reader than to extract nearly 
what Col. Reid has said at p. 530 of the second edition of his work. 

* Rules for laying ships to in Hurricanes, — ^That tack on which a ship should be laid 
to in a hurricane has hitherto been a problem to be solved ; and is one which seamen 
have long considered important to have explained. 

‘ In these tempests, when a vessel is lying to and the wind veers by the ship’s head, 
she is in danger of getting stem- way, even when no sail is set ; for in a hurricane, the 
wind’s force upon the ship’s masts and yards alone will produce this effect, should the 
wind veer ahead, and it is supposed that vessels have often foundered from this cause. 

^ When the wind veers aft as it is called, or by tlie stem, this danger is avoided, and a 
ship then comes up to the wind instead of having to break off from it. 

* If great storms obey fixed laws, and the explanation given of them in this work be 
the true one, then the rule for laying a ship to, follows like the corollary to a problem 
already solved. In order to define the two sides of a storm, that side will be called the 
right hand semicircle, which is on the right of the storm’s course, as we look in the direc- 
tion in winch it is moving, just as we speak of the right bank of a river. The rule for 
laying a ship to, will be, when in the right hand semieirclet to heave to on the starboard tack, 
and when in the left-hand semicircle^ on the port tack in both hemispheres.* 

* The first of the two figures inserted here is intended to represent one of the West 
India hurricanes moving from the S, E. b. S. to the N. W. b. N. in the direction of the 
great arrow drawn across it. The commander of a ship can ascertain what part of a 
drcular storm he is falling into by observing how the wind begins to veer. Thus, in 
the figure, the ship which falls into the right hand semicircle, would receive the wind at 
first about E. b. N., but it would soon veer to East as the storm passed onward, and 
supposing her lying to. The ship which falls into the left hand half of the storm would 
receive the wind at first at N. E., but with this latter ship instead of veering towards 
East, it would veer towards Worth. 

‘ The explanation of the rule will best be made out by attentively inspecting the two 
figures. In both, the hlach ships are on the proper tacks ; the white ships being on the 

wrong ones.’ . ^ ^ 

* The second figure is intended to represent one of those hurricanes in South latitude 
which pass near Mauritius, proceeding to the South-westward, The whirlwind is sup- 
posed to be passing over the vessels in the direction of the spear head. It will be seen 
that the black ships are always coming up, and the white ships always breaking off ; and 
that they are on opposite tacks, on opposite sides of the circles, 

* If hurricanes were to move in the opposite course to that which they have hitherto 
been found to follow, then would the rule be reversed, for the white ships would come 
up, and the black ships break off.’* 

* I have already (p. 96,) explained that the application of the law depends entirely on 
the knowledge-of the track, and this, as here stated, he will constantly see exemplified., 
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137. The ever memorable loss of the prizes taken by Rodney^ on 
the 1st of April 1782, together with an immense number of merchant 
men, and nearly all the men-of war convoying the fleet, should not be 
Passed over here, as affording a truly awful lesson of the importance of 
our science. From Mr. Redfield’s “Memoir*" in the United States’ 
Naval Magazine, and a Memoir of Admiral Graves, before me, which 
I think has been copied from the U. S. Journal, it appears that H. M. S. 
Bamilies, Canada and Centaur, of 74 guns each, with the Pallas 
Frigate, and the Ville de Paris of 110 guns, Glorieux md Sector of 
74, Ardent and Caton of 64 guns each, prizes, and a convoy which, 
even after those for New York had separated and the Ardent, Pallas and 
Hector put back, still amounted to ninety-two or ninety-three sail, were 
overtaken hy a hurricane-Cy clone, on flie 16 th of September 1782, 
which increased rapidly from E. S. E. The fleet fully prepared for 
had weather, hove to, but unfortunately on the starboard {loJdch was 
the wrong) tack, for- at 2 a. m. on the I7th, when in about Lat. 42 
North, Long. 48^® West, the whole fleet were taken aback by a shift of 
wind, evidently of terrific violence, to N. N. W.* The Bamilies, Admiral 
Graves’ flag-ship, lost her main, mizen, and fore-top-masts, was poop- 
ed, and apparently in danger of going down stern foremost ; and the 
following day shewed that many of the men-of-war and of the merchant- 
men also had been as ill treated, for there were “signals of distress 
everywhere.” The Cyclone continued at N. W., and before it left the 
helpless fleet, the whole of the men-of-war, except the Canada, had 
foundered or were abandoned and destroyed ; and so large a proportion 
of the merchantmen that this is supposed to be the greatest naval 
disaster we have upon record. Upwards of three thousand seamen alone 
are computed to have perished by it I 

The track of the Cyclone appears from the shift, E. S. E. to N. W.f 
to have been one travelling to the N. E. b. N. about five degrees to the 
Eastward of the termination of Track B on Chart I., and though it is 
true the men-of-war, as well as the prizes, were in a deplorable state, yet 
, no doubt the tremendous shocks and consequences of dismasting, poop- 
ing, and the like, added not a little to their danger ; for it is said of the 

♦ Observe that this is nearly our Fig*. II. at p. 101. 

t The first gust mentioned as from N. JST. W. I take to have been an incurving wind 
at the centre, and that these are the average points. 
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Centaur, that the Admiral was thrown out of his cot by the shock ! If, 
with the wind at E. S. E., sail had been carried to the North but some 
fifty or a hundred miles, the centre would have passed by without reach- 
ing them, and heaving to on the larboard tack, for they were on the 
left side of the track, would have then given them a common gale, 
drawing aft till it ended with one at W. N. W. or a fair wind. The 
young sailor should make another lesson of this. 

138. Scudding ^ heaving to. Every seaman of course begins 
by considering this question with reference to his sea-room. In what 
follows, I shall suppose throughout that he haa sea-room, and that, 
either because he has a fair wind in the Cyclone, or because he wants 
to profit by it, or wants to get out of its way, or has a leaky or crank 
ship, making lying to dangerous, he desires to scud, or wishes to know 
what he had better do. He has also, of course, by this time a correct 
notion of how the centre of the Cyclone bears from him, and for many 
parts of the world what are the usual tracks, or he has calculated pretty 
nearly what the track of the one he is engaged in is, from his previous 
run and the veering of the wind, as shewn at p. 99. He has now to 
consider if he is, with relation to these two data, the bearing of the cen- 
tre of the Cyclone and its track — 

A. Behind it. 

B. 071 either' side of it, at about right angles to its track, 

C. Before its track. 

Now (A.) his precautions must be directed if behind the Cyclone. 

In scudding,"^ 

(1.) Not to run into the heart of it. 

(2.) Not to run too far before and then gradually across it. 

(3.) Not to lose the advantages he may derive from it. 

In heavmg to. 

(1.) To do so on the right tack. 

(2.) To be careful when bearing up not to overtake it again, 
and therefore 

(3.) Not to bear up too soon. 

• Sailors will note that I use the word scudding in this paragraph, and indeed else- 
where rather loosely, and sometimes almost improperly, as af>thing hut sailing with the 
wind right aft, or two or three points on the quarter, should in strictness ho called scud- 
ding, but for shortucss sake I have not been particular, 
p 2 
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Or (B.) precautions if on one aide of a Cyclone at about a right 
angle to its track must be, 

In scudding. 

(1.) To scud with it, but not to edge too far into it — ^i. e. to 
keep at a safe distance ‘from the centre. 

(2.) Not to over-run it, and be thus led to cross into, and before 
it if he has not full sea room, and time to do so. 

In heaving to^ to do so on the right tack. 

And (C.) his precautions vrhen before the track of the storm must 
be in this, which is the most dijQficult case, for it is that of a Cyclone 
‘^coming down” upon him, (see p. 73.) 

In scudding. 

(1.) To be careful that he can do so in a directiou which will take 
him out of the way of the centre. 

(2.) That he has full time (allowing always at least from ten or 
fifteen to twenty miles an hour for the Cyclone^ S rate of travelling,) to 
get out of the way of the centre. 

(3.) That if already in part, as it were, out of the way of the focus 
(i. e. wheii there is every probability that it will pass near but not 
over him) he does not, by scudding, put hiipself mpre ftilly in the way 
of it. 

(4.) To see if, by hauling up (should vrind and sea, and the condi- 
tion and qualities of his ship allow of this), and then heaving to when 
the Cyclone by approaching becomes of full strength, he cannot get 
farther towards its border, and thus more surely at a distance from the 
dangerous central focus. 

In heaving to, 

(1.) To heave to on the right tack for the shift and for coming 
up” to the vrind as it changes, instead of breaking off. 

(2.) ‘When the calm centre reaches the ship to keep the vessel’s 
head the right way to avoid being taken aback. 

139. The following Diagram of a Cyclone in the Northern Hemis- 
phere, travelling to the E. N. E. as in the Northern Atlantic, will shew 
this more distinctly. In it the ships A, H, I, on, the outer circle at 
the four cardinal points are pursuing safe tracks round the Cyclone ; the 
ship M having carefully, but at some risk of course, to cross in front of 
it. 
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In the next circle O, T, U and V, finding themselves too far in, 
arc all doing their best to get out of the Cyclone circle, as they under- 
stand their position and have plenty of sea room. 

But W, X, Y and Z are all “ carrying on” to get farther into it ; 
and while W, Y and Z are standing right in to cut off the centre, if 
they can reach it in time, X is chasing it as hard as wind and sea will 
allow him, and will run on till he broaches to, and is dismasted or up- 
set. 
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We may call St one of that class of the old school who still affirm 
that ^'yon should always heaye to in a hurricane’’ and we see that he 
has done so — on the wrong tack 5 and will just drift into the centre as it 
passes and be taken aback by the shift from the North. 

140. If this page which is purposely printed on thin paper be held up 
with the face of the cut to the light it will then represent On the reverse 
a Cyclone in the Southern Hemisphere, travelling to the W. N, W.* 
the letters distinguishing the ships being chosen so as to appear rightly 
placed when so looked at also. 


* Though this is an unusual track there. 
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141 . It will perhaps be useful if we try to give an extract from the 
imaginary logs of each of these ships, and this will not be so much pure 
invention as the reader may at first suppose ; for I believe that, either 
from my own materials (published and unpublished) or those of other 
writers on the science, I could produce instances of every hind of man- 
agement and mismanagement which I shall here set down. 

Log or A {bound to the Soutinoard), Finding the wind sea and 
squalls increasing rapidly with a falling Barometer, and all the signs of 
a Cyclone of which the centre is to the South of us, bore up to allow it 
to pass,’* &c. 

Log or I (hound to the N, E.) We have a Cyclone evidently pass- 
ing to the North of us. Kept away East to allow it to pass, so as not 
to approach too near to the centre. 

Log or M (bound to the North), After all due calculation I am 
of opinion that we are so far in the direct track of the Cyclone to the 
W. S. W. of us, that we have yet time safely to cross in front of it. 
All hands called, head braces stretched along, good hands to the helm, 
hatches battened down, &c. &c. 

Log OP H (hound to the E. S, E.) As we are evidently overtak- 
ing the Cyclone, bore up South to get well on the S. Western quadrant 
before hauling up, so as not to plunge farther into it. Tremendous 
confused sea while crossing ; no doubt from the wake of the Cyclone. 

Log or T (hound to the E, N. E,) Gale and . squalls becoming 
terrific with a fearful sea and Barometer falling ; bore up to run farther 
out of the Cyclone circle. 

Log or X (hound also to the E, N. E.) Gale and squalls excessively 
severe, but the vessel behaving beautifully and steering to a quarter of a 

poiut . At 1 A. M. in a terrific squall the wind shifted to S. S. 

E. which brought us by the lee. Before the helm could be put over and 
the head yards braced round we were driving astern at a frightful rate 
against the former sea ; paid off, but in a few minutes had lost main and 
mizen masts, &c. 

Log or Y (hound to the N E) Tremendous gales and sea. At 
9 A. M. it fell calm with a sea which was rising in mountain peaks on 
all sides of us, and running in every direction. Ship perfectly unman- 
ageable. At 11 A. M. a terrific burst of a hurricane came down with a 
roaring noise like thunder, taking us fiat aback. Bowsprit and Fore- 
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mast went in one heavy plunge, and finding the vessel would not pay off 
and was pressed down with the lee gunwales far below the water, cut 
away the main mast, &c. &c. 

Log of Z (hound to the N. N. W.) Finding it impossible to run 
any longer, though dead before the wind, hove to on the starboard tack. 
At 11 A. M. a sudden shift of wind from S. S, E. to N. N. W. taking 
us flat aback, lost topmasts, boats, booms, and every thing on deck. 

Log of S (hound to the South Eastward.) Gale very severe ; 
evei’y sign of an approaching hurricane. Hove too, &c. In a few hours 
calm with shift throwing the vessel on her beam ends against a heavy 
sea and obliging us to cut away mizen mast, &c. 

Log of W (bound to the S. 8. W.) Running under close -reefed 
main and fore topsail and main trysail, broached to by a heavy quar- 
tering sea; lost topmasts, sprung main and foremasts, 3 feet water 
in the hold. Head of the rudder split and two of the rudder pintles 
gone, &c. &c, 

142. The mariner (I mean the careful man who conscientiously 
endeavours to do his duty to his country or his owners) will now I hope 
easily see how simple it is, first to ascertain his position with respect to 
the bearing of the centre, and then what line of management it will 
be best for him to adopt j and he will no more consider the time as lost 
in these brief calculations than he would that which at the approach of 
a dark stormy night, near a dangerous passage, he devotes to weighing 
carefully whether it will be better to stand on, or to heave to, or work 
to windward, or anchor, 

143. I desire to be understood by those who may read and consider 
all this, and indeed for the whole of this work, that I quite appreciate, 
and fully allow for, the differences between the smart and well-found 
man-of-war, with her well-disciplined and numerous crew, and her tried 
and trained officers, and the ill-found, half-manned merchantman, with 
her best hands on the sick list ; or (I grieve to say) too often her grossly 
insubordinate, or incapable officers and ship’s company : and I am well 
aware how safely the commander of the first can calculate upon his 
officers, his men and his ship, to the hour and the minute, and how 
little the last can venture upon the chance that in two or three hours 
ho may have far worse, or better, weather ; but writing for all, I explain 
as clearly as I can the danger and the prudent course, and each must 
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calculate for himself what his ship, his officers and his crew can bear 
and do in the hour of need, if it comes. 

144. The use of the Transparent Horn Cards. To explain 
this, I suppose I have to shew them for the first time to a plain Sea- 
man, or to a very yoimg Officer who knows nothing about them, and 
by following with a little patience the steps laid down in the following 
lessons, there are none who will not, I trust, be able quickly, not only 
to understand it themselves, but to explain it to others. 

145. Clearly to understand the Horn Cards the learner should first 
consider one of them attentively, when he will see that in the middle 
the eight points of his common compass cards are laid down to guide 
his eye, but that the circles represent the winds as they may be blowing 
in a Cyclone, and that these winds are always at tangents to the com- 
pass points. Thus in the Northern Hemisphere the N. E. wind is 
marked at the N. West point of the compass, and so on. It is this 
confounding the wind points (or wind tangents) with the compass points 
on the storm-card, because they are both on the same card which some- 
times confuses a learner. 

The first and most useful lesson the plain seaman can give himself in 
this new science is, to obtain the habit of considering that all winds 
may be, and many certainly are, not blowing in straight lines, hut iri 
cui*ves. This is not so easy ; for we are all liabituated from our child- 
hood to consider the wind both as blowing where it listeth*' and also 
in a straight line from one point to another,* so that we are a little 
puzzled when we must think of the (apparently) straight lines shown by 
our dog- vanes and weather-cocks, or by the trim of the sails of a whole 
fleet, or the furious gusts of a squall or hurricane, as only parts of a 
great curve. 

The best way to form a good notion of this is to take a common map 
of any kind, on a large scale, say on that projection on which the-paral- 
lels of latitude are great curves, and put a dot on one of the parallels 
for your ship’s place. Now, putting the hands, or two pieces of paper, 
so as to cover a parallel of latitude all but an inch, or half an inch, on 
each side of your dot-ship you will readily see then how the folks on 
board of her might suppose and affirm their wind to be a straight line, 

* Just tis wc talk of the leml of the sea, many landsmen using the word as if it applied 
lo a horizontal and not a curved surface of about eight inches to a mile. 

a 
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jUst as you do at sea of your wind ; and yet you can see tliat it is part 
of a great curve which might be also part of a circle of several hundred 
miles in diameter. It is indeed supposed by Professor Dove and Mr. 
Redfield that all winds form circuits, which would make them all 
curve in some part, if not in the whole of their courses.* 

The next lesson to give one-self is this. When you have obtained 
the habit of recollecting that the wind, though apparently blowing in 
a straight line for you, is, or may be, really blowing in a curve forming 
part of a circle or ellipse, to consider then on what jgart of the circle 
or ellipse you are ? Say the wind is at North ; you may suppose 
according to the hemisphere you are in, that you are on the East or the 
West side of a circle ; and so on of every other wind, as in the tables 
given in pages 86 and 88. 

Making marks for ships’ positions on a sheet of paper or an old Chart, 
and putting the Transparent Card over them, so as to see by it how the 
centre hears from the ship, is the next lesson, and will be found highly 
useful, for it is not every seaman who has the habit of considering his 
present wind a minute tangent line only, and the centre of a storm lying, 
according to the hemisphere he is in, at a perpendicular from that tan- 
gent. The habit of thus considering the wind, is what will give the 
plain seaman a complete understanding of the theory. He can always 
refer to the table in p. 86 to see if he is correct, and he will find it to 
bo a sort of boxing the compass at right angles,” which every one has 
not got. If whenever you look at the dog-vane or a weathercock you 
make a rule of considering the wind also as a tangent line to a circle in 
either hemisphere you will quickly master this difficulty. “ How is the 
wind Mr. ?” S. S., W. Sir,” {and if it is part of a Cyclone in the 

Southern } 

^ If we suppose a Cyclone of 300 miles in diameter and thus (in round numbers) a 
little more than 900 miles in circumference, and 32 ships placed round this circumfer* 
ence, each with a wind one point different from its neighbour, they would still be 29 
miles apart. Many of the gradual changes of the wind from quarterly to a-houm, close- 
hauled, and breaking off from the course, are probably owing to these circuital winds as 
the ship runs on, though in fine weather. There is no doubt that in tropical countries 
thewmd is often blowing in circular vortices though not rising to the force of a sZom, 
This vetnark, which 1 now print in Italics, closed the note in the first edition ; and again 
while I was writing this in India Col. Reid was collecting undoubted proofs of it at 
IBermuda. See part V. Miscellanea. 
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The next lesson is to move the Storm Cards, each in their own hemi- 
sphere — ^for with them you have the hurricane in your hand recollect 
— over an Island, or a fixed mark of any sort to represent a ship lying 
to, on a Chart, and to notice how the effect of a vortex of any size, if 
so moving, would produce the changes of wind, of which we read j sup- 
posing always that we move the Storm Card along the right track ;* 
As across the Leeward Islands from the S. E. ; along the Coast of 
North America from the S. S. W. or S. W. ; in the China Sea from 
between N. E. and S. E. to the S. W. and N. W. &c. ; for, as will be 
easily seen, if the track of the Storm varies, the changes of the wind 
also vary, and if in either hemisphere a storm came, for instance, from 
the West instead of the East, the changes would be exactly opposite.f 

The seaman should next mark off a ship’s place, real or supposed, 
with her run or drift for any given number of hours, and then, moving 
up the Storm Card near, or across this, observe how the motion of the 
Storm and this run or drift induce different, or more rapid, changes of 
the wind, or take a ship out of, or run her headlong into a Storm, 
These preliminary lessons may appear trivial, but they are not so ; and 
the seaman who will give them a little attention, will find great advan- 
tage from so doing. I need, I hope, remind none that when bad wea-* 
ther is coming on they will have other matters to attend to than study- 
ing then the applications of the Science ; and that it is the cool and 
patient consideration of emergencies in fine weather and at leisure, that 
makes the able and ready seaman when a crisis arrives. 

If a small hole is drilled at the centre of the horn cards, just large 
enough to admit the point of a pencil and a mark be made on a sheet 
of paper to represent an island or a coast town, or a ship hove to, and 

• The seamaa and student will find it convenient to have two bullets flattened and 
covered with silk and a piece of narrow red tape about 18 inches longr, stitched to the 
inner side of each j these may be laid down in any direction on a Chart, and will repre- 
sent the truck of the focus of a storm very distinctly as a sort of “ Line of mischief’* over 
which the Card may be conveniently moved at pleasure, and the changes perfectly 
noted. 

t He should next mark off two ships’ places, and move his Storm Card so as to pass 
the centre between them, noting how the wind will veer with each ship, though the whole 
hurricane is turning according to the Law of its hemisphere. If he sets these down on a 
piece of paper he will see at once how the contradictory accounts of winds veering and 
“ hacking round,” as it is called, are perfectly true, though till now inexplicable. See 
Diagram at p. 13. 

a 2 
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the wind’s place at the outer circle of the card, be put over this, 
while a pencil point is held in the hole, it will be seen how in moving the 
card so as to make the successive changes of wind pass oyer the island 
(or near it allowing for the drift if a ship is supposed) the pencil point 
will trace out the track of the Cyclone’s centre. 

146. I. now proceed to apply all this by practical lessons in various 
parts of the world for the uses of the Storm Cards on Horn, which will 
be found in the pockets of the covers ; one being for the Northern, the 
other for the Southern hemisphere- 

The following rules must be borne in mind : 

1. — The card may be supposed to represent any sized storm from 20 
to 500 miles in diameter, and as many more circles may be supposed to 
be added to it as may be necessary to suit the scale of the chart. 

2. — The flenr de Us must always be kept on the magnetic meridian 
when using it. 

3. — It is always to be placed so, that the wind^s %dace (or Cyclone 
Point) is over the sUjfsjplace. 

4. — It is to be moved as required along the known, or estimated, 
track of the storm. 

147« Special examples for the use of the Storm Cards. 

For the West Indies. — Mark off the place of a ship in Lat. 16® 
North, Long. 50® West, and suppose her bound to Trinidad. 

The weather and barometer indicate the approach of a hurricane or 
severe gale, and the wind is at E. b. N, 

Now place the Card so that part of the outer circle which lies be- 
tween East and E. N. E. may lie over the ship’s place, and it will be 
seen that if this is a Cy(ici|ne* the centre of it bears S. b. E. or there^ 
ahouts from you.t % 

Next you know (see p. 28 and chart I.) that is hereabouts that the 
West Indian, Atlantic and American coast storms seem to take their 
rise, and that they travel from hence, as far as yet known, on a track 
to the Northward of West, but rarely so far so as North-west. W. b. N. 

• The fall of the Barometer and the appearance of the weather are in all common 
cases sufficient to distinguish it from the trade rising to the strength of a gale, as trade 
winds and monsoons sometimes do. 

t TliereaboutSf because there may be some irregularity or incurving of the wind ; see 

p. 88. 
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or W. N. TV, then, i« probably about its track, and fifteen or eighteen 
miles its rate of sailing in that direction. 

I suppose your sea to he not yet very heavy, so that with the wind at 
E. b. N. and every chance of its becoming more Northerly, your ship 
sound, and crew hardy and smart, with plenty of good helmsmen 
amongst them, the temptation to run on is very great ; but you see 
also in a moment that, if you do, you will cross before, within, or close 
behind, or at the very centre of the Cyclone, and that you will thus, as 
it were, thrust yourself, if not into the jaws of destruction, certainly into 
a useless peril.* Now as no man runs his ship headlong into a water- 
spout when backing his main-yard for ten minutes can keep him out of 
it, your prudent course is to lie to, and allow the Cyclone to travel 
past you, and the rise of your barometer and the gradual veering of 
the, wind to the Southward of East will show you that it has done so, 
and all you have then to be careful of is, when standing on not to 
overtake the Cyclone, should it by any chance be a slow moving one ; 
see p. 107 for your various considerations and chances.-l- 

148, Suppose your ship in 16° North and 72° West with all ap- 
pearances of a Cyclone the wind at W. N. W. and she is hound to 
Grenada. Mark off her place, and lay the W, N, W, of the Horn 
Card over it ; and you see at once that is a storm of which the centre 
lies about N. N. E. from you, i. e. between you and the shores of St, 
Domingo, which it is probably then ravaging ; and you moreover see 
that, for you, it is a fair wind by which you may safely and surely 
profit ; hauling first a little to the Southward to be sure of a good 

• You will see also that supposing even that you get safely through op past the centre 
by “ (lashing at the hurricane,” all you gain on one side of the storm circle you lose on 
the other as the winds become Westerly ! 

t It retiuires, indeed, some little confidence in this kind of knowledge for a Commander 
to bring himself to what is called throwing away a fair wind j*’ and more than one has 
told me, after being severely damaged, that though they suspected from the Law of 
Storms, that they were running into mischief, yet they could not resolve to lose a chance 
where others might push on and laugh at them ; and many, like myself, may have heard 
between 30 and 40 years ago, ** the Captain’s BtirojneteV’>gales of wind'* grumbled over, 
when reefing top-sails by its warning ; and even his Lunars and Chronometers sneered 
at I It seems that, with seamen especially, all useful knowledge has to force its way 
through this dislike of novelties. One would give something to know what the good old 
first rate observers with the Astrolabe and Quarter Staff and Davis’ Quadrant, said of 
the ** looking glass gimcrack” which we call Hadley’s Quadrant? 
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offing from the more violent and dangerous part, and also to get room 
to keep away a little if the sea should be heavy when you get on the 
S. Eastern quadrant of the Cyclone when the wind, as you see, will 
haul to the S. W, 

149. Suppose you are bound from New Orleans to the Havannah, 
and that at a day’s sail from the first port you begin to have a falling 
Barometer, a heavy sea, squalls, gloomy weather, &c. and “ half a gale” 
from E. N. E. 

With the old knowledge we should all, certainly, ** carry on” to this, 
and keeping the wind about a point before the beam, push on for our 
port under double reefs, with a close look out on the steerage ? But 
place the Storm Card on the chart, and you will see that if you do so, 
you will be rapidly plunging into the Cyclone. 

But you need not therefore heave to, for you will note that the hur- 
ricanes hereabouts all travel between the E. N. E. or N. Easterly to 
North and even N. Westerly. It is clear then that you can profit ly 
it hy sailing round it, i. e. keeping away West, W. S. W., S. W., 
S. S. W., and South, as your Barometer guides you, and thus make a 
curve round the heel of the storm, and which will not be a large one ; 
for as it is probably flying ten or twenty miles an hour on its track 
while you are, in the beginning of the storm, and if the track be one to 
the Eastward of the meridian, going wholly the other way, the wind 
will veer at first so rapidly, if the track is to the Eastward of the 
meridian, that you will be surprised to find how soon your Easterly 
gale is at North, N. W. and West, just as your Storm Card shows. If 
however it should be one of the Cyclones which, like M L or £■ have 
tracks to the Westward of the meridian, it is evident that this may be 
merely scudding with the storm, if its track is very Westerly, or cross- 
ing the track before the centre, and perhaps much too near for safety. 
This will be quickly known by the veering or steadiness of the wind 
(see p. 98) and if it is supposed that the track is one of these, the plan 
is to heave to on the starboard tack, being in the right hand semi- 
circle. 

150. In the Northern Atlantic. A ship from Boston bound 
to Bermuda at 200 miles S. E. of Cape Cod, meeting a N. Easterly 
gale with a falling Barometer and other indications of a hurricane 
Cyclone will clearly understand also why she has her choice of run- 
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Ring into the heart of the Cyclone, at the risk of being dismasted or 
npset, if she persists on her direct course as long as she can stand on, 
or of sailing round the "Western edge of it, and thus at the expence of 
a little curve in her track making a fair wind for her whole voyage. 

151. Colonel Reid has given in his work the following; which I 
copy entire, as affording the seaman both for that and other quarters 
of the globe an able instance of how we may in time profit by this 
enlarged view of the practical utility of the rules of our new science. 
Every reflecting and experienced seaman must recollect his disappoint- 
ments (and often his losses, at least of time if not of money) at finding 
his fair "wind gradually become a foul one, and not a few may recollect 
by how many theories and assumptions they have endeavoured to 
account for these apparently capricious veerings. 

A NOTE. 

On the Winds, as influencing the tracks sailed by Bermuda Vessels; and on the advan- 
tage which may be derived from sailing on Curved Courses when meeting with Progressive 
Revolving Wmds, 

** In high latitudes the prevailing atmospheric currents, when undisturbed, are west- 
erly, particularly iu the winter season. As storms and gales revolve by a fixed law, and 
we are able by observation to distinguish revolving gales from steady-blowing winds, 
voyages may be shortened by taking advantage of them. 

** The indications of a Progressive Revolving Gale, are, a descending barometer with 
a regularly veering wind, or with the wind changing suddenly to the opposite point. 

“ In the Northern hemisphere Storms revolve from right to left, thus, 

“ In the Southern hemisphere Storms revolve from left to right, thus, O 

“ The indication of a steady-blowing wind which will not revolve, but blow in a 
straight-line direction, is a high barometer remaining stationary. When the steady wind 
blows from either pole, acoording: to the side of the equator, the atmosphere will be both 
dry and cool. An increase of warmth and atmospheric moisture, are indications of the 
approach of a Progressive Revolving Wind. 

•‘SniHng from Bermuda to New rork-Tbe first half of a revolving gale is a fair 
wind from liermuda to New York, because in it the wind blows from the east; but 
the last half is a fair wind from New York to Hermuda. During the Winter season, 
most of tho gales which pass along the coast of North America are Eevolving Gales’. 
VcMols from Bermuda bound to New York, should put to sea when the north-west wind 
which is die eonclusion of a passing gale is becoming moderate, and the barometer is 
rising to its usual level. The probability is, more particularly in the winter season, that, 
after a short calm, tlio next succeeding wind will be easterbj, the first part of a fresh 
Eevolving Wind coming up from the South West quarter. 

“ A ship at Bermuda bound to New York or the Chesapeake, might sail whilst the 
wind is still west, and blowing hard, provided the barometor indicate, that this West 
wind is owing to a Eevolving Gale which will veer to the tiorthward. But as the usual 
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track which gales follow in this hemisphere is Northerly or North-easterly, such a ship 
should be steered to the Southward. As the wind at west veers towards north-west and 
north, the vessel would come up, and at last make a course to the westward, ready to 
take advantage of the east wind, at the setting in of the next Revolving Gale. 

“ Sailing from New York to Bermuda, — A vessel at New York and hound to Ber- 
muda, at the time when a Revolving Wind is passing along the North American coast, 
should not wait in port for the westerly wind, but sail as soon as the first portion of the 
Gale has passed by, and the N. E. wind is veermg towards north; provided it should 
not blow too hard. For the north wind will veer to the wetsward, and become every 
hour fairer for the voyage to Bermuda. 

Sailing between Halifax and Bermuda,--^ great number of gales pass along the 
coast of North America, following nearly similar tracks, and in the winter season make 
the voyage between Bermuda and Halifax very boisterous. These gales by revolving 
as extended whirlwinds, give a northerly wind along the shore of the American 
Continent, and a southerly wind on the Whirlwind’s opposite side far out in the Atlantic. 
In sailing from Halifax to Bermuda, it is desirable for this reason to keep to the westward , 
as affording a better chance of having a wind blowing at north, instead of one at south ; 
as well as because the current of the Gulf Stream sets vessels to the eastward. 

** From Barbadoes to Bermuda,— When vessels coming from Barbadoes or its neigh- 
bouring West India Islands, sail to Bermuda on a direct course, they sometimes fall to 
the eastward of it, and find it very difficult to make Bermuda when westerly winds 
prevail. They should therefore take advantage^ of the trade wind, to make the 680 or 
70® of West Longitude, before they leave the 25® of latitude. 

** Sailing from England to Bermuda,— On a ship leaving England for Bermuda, 
instead of steering a direct course for the destined port, or following the usual practice 
of seeking for the trade winds, it may be found a better course, on the setting in of an 
easterly wind to steer west, and if the wind should veer by the south towards the west, 
to continue on the Port tack, until by changing, the ship could lie its course. If the 
wind should continue to veer to north and as it sometimes does even to tlie eastward 
of north, a ship upon the starboard tack, might be allowed to come up with her head 
to the westward of her direct course. On both tacks she would have sailed on curved 
lines, the object of which would be, to carry her to the westward against the prevailing 
wind and currents. There is reason for believing that many of the Revolving winds 
of the Winter season originate within the tropics : and that ships seeking for the steady 
trade winds, even further south than the tropic at that period of the year, will frequently 
be disappointed. How near to the Equator the revolving winds originate, in the 
winter season, is an important point not yet sufficiently observed. I'he quickest voyage 
from England to Bermuda therefore, may perhaps be made, by sailing on a course 
composed of many curved lines, which cannot be previously laid down, but which 
must be determined by the Winds met with on the voyage. This principle of taking 
advantage of the changes of Revolving Winds, by sailing on curved lines, is applicable 
to high latitudes in both hemispheres, when ships are sailing westerly.” 

W. R. 


Government House, Bermuda, 
21st March, 1846. 
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152. While correcting this* I read the account of the Great 
Western Steamer committing the old blunder of steaming into a Cyclone 
in the Atlantic Ocean, in which she was nearly lost. She had it begin- 
ning at S. W. and yeering gradually to N. N. E. Her drift in distance 
steamed, in the interval of 36 hours, is not given, but it is clear that 
she was on the South side of a Cyclone travelling about from West 
to East, taking her to have steamed and drifted about 100 miles to 
the N. W. 

In the same Cyclone a Eoyal Mail Steamer from the West Indies to 
IJermuda having met the Cyclone on her track, slacked her speed to 
allow the centre to pass her, and made a fair wind of its southern 
quadrants to her port. 

• 153. A vessel from Europe, bound, say to New York, meets with 
a strong S. S. Easterly gale and falling barometer, about the meridian 
of Bermuda. Here the seaman will observe, by the tracks and his 
Storm Card, that he is on the Eastern side of the Cyclone, which is 
travelling towards him on an E. N. E or North Easterly course, and 
that if he stands on he will inevitably meet it. To run off to the N. 
W. till he has brought the wind to, at least, E. N. E. or N. E. and his 
barometer is rising, would be the means of getting out of the way of 
the centre ; but it is very uncertain what are the sizes of the Cyclones 
hereabouts, and the distance he might have to run ; most seamen will 
probably therefore prefer heaving to and allowing the centre to pass 
them, when the wind will become a fair one.* See what has been 

^ It has been noted before that these situations, when a ship is directly on the average 
track of the Cyclone are those of the greatest difficulty on two accounts. It is difficult 
to suiy beforehand, unless great attention has been paid to the run and veering of the 
wind, on which side of the track the vessel is ; and the rate of travelling is here a serious 
question on which every thing depends, and it is difficult therefore to judge if by running 
off for a few hours we shall really be getting farther out of the way. In the instance 
^iVeo above, the centre bears about W. S. W. and the track may be due E. N. E. or 
N. E, If it bo only E, N. E. there might be time to cross in front and round the 
Northern verge of the storm ; but if it be travelling N. E. the wind and sea may become 
too heavy, to allow of standing on, and the run made would then only have brought the 
vessel directly into the path of the focus : with the encumbrance of her sail, if she meets 
it unexpectedly. Nevertheless there may be many cases, such os urgent service, chas- 
ing, and the like, in which the sails, and even the chances of the masts going with them, 
are not worth considering, and it is therefore proper that the seaman should have all the 
resources and the risks before him, for it is not impossible that a case might occur in 
which he might by clever inaiioeuvriug inflict a share, at least, of the latter on an enemy. 
Every experienced oilieer can tell bow ufien in coast cruising the chase escapes by her 
superior knowledge of the winds and currents. 

R 
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said before at p. 29 on the tracks and for the sizes of the Atlantic Cy- 
clones during the winter gales see also Chart No. I. 

154. CoastsandSeas of Europe. If I venture to give any 
examples for these parts, it is rather with the hope of. exciting the 
attention of seamen to the subject, than as founded upon any positive 
knowledge which we as yet have. It isprohahle, as before-stated, (p. 
30) that the great Atlantic Cyclones sometimes reach tbe coasts of Spain 
and Portugal, and that their Northern verges extend to the coast of 
Ireland as shewn on Chart No. I. 

"We have also authenticated examples of true circular Cyclones pass- 
ing over Great Britain, and of small hurricane-like storms, both as to 
force and veering, prevailing between the Chops of the Channel and 
Madeira, but of the storms of the inland seas, such as the Mediterra- 
nean, ^gean, Baltic, &;c. we have no defined accounts, though their 
suddenness and severity render it most desirable to learn if they be 
Cyclones or not. I shall thus merely adduce cases in which the seaman 
may use the Storm Card ‘‘to consider with,^* and then if his experience 
should justify it, guide himself by the help which they afford. 

155. I suppose a vessel bound into the Channel in Lat. 47® North 
and Long. 20® West, with a smart gale which has veered from East to 
E. N. E. and a sufficient fall of the barometer to induce the supposi- 
tion, that this may be a Cyclone travelling towards the Channel or Bay 
bf Biscay. 

The Storm Card will show forthwith that the centre bears S. S. E. 
of the ship, and though with the wind at E. N. E., if the ship can 
stand on the port tack, S. E. would offer most advantage, this may 
be leading her to keep company with the Cyclone and get worse 
weather; it maybe therefore well to consider if standing 50 or 100 
miles on the starboard tack, or due North, may not be the safer plan ? 
and the barometer here will soon show if the distance from the centre 
has increased. 

If heaving to be found necessary, from stress of weather, then the . 
card will also show that being on the port side of the track of the 
Cyclone, which may have come up from the Bermudas, and in all pro- 
bability is travelling to the E. N. E. or N. E. the port tack is the one 
to heave to upon, and that the wind will draw aft and not forward. It 
will also, by moving it along an average track, warn against the error 
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of running again into the Cyclone when it has passed by ; which 
may be avoided by keeping a little to the Southward, and if possible 
on the South-western quadrant of the Cyclone, where the wind is 
from N. W. to West. An outward-bound vessel, from Europe to 
America, would of course manage quite differently, her business being 
to profit all she can by being on the favourable side of the Cyclone, 
and to avoid (especially if it be a slow-moving one) running into the 
heart of it, where the violence of the wind, though fair, and the heavy 
sea must expose her to broaching to if she approaches it too closely. 

156. If we place a Storm Card between the Coast of Ireland and 
Cape Finisterre, we shall understand as before said (p. 32), how a Cy- 
clone of 600 or 800 miles in diameter may fill up the whole Bay of 
Biscay and the entrance of the Channel, and while it is a Westerly 
storm on the coasts of Spain, be a Southerly one for those of France, 
and South-Easterly and Easterly for the Channel and coast of Ireland. 
A ship from Cape Clear bound to Gibraltar might, in some cases, pro- 
fit by making a somewhat curved track, so as to pass behind the cen- 
tre, and have full room to take advantage of the North Westerly and 
Westerly gales where the diameter of the Cyclone was not excessive. 

157. In the narrow seas of Europe we have usually too little sea- 
room to do much in the way of profiting by Cyclones if they occur; 
but the time to heave to, the tack to heave to upon, and often the 
direction in which to steer, so that, all things permitting, their exces- 
sive violence may be best avoided, are matters of great importance to 
the seaman ; for they may at least be to him the difference of arriving 
at his port with a damaged cargo and a strained and leaky ship, or safe 
and sound when others have been torn to pieces. Thus in a N. W. 
storm in the Gulf of Lyons, if we call it a Cyclone, we see that we are 
on its S. W. quadrant, and that to stand a little to the South would 
probably carry us from the more violent parts and tracks a and u on 
Chart No. I. 

Again in the sudden and violent storms of the Black Sea, a ship 
having left the Channel of Constantinople and being bound to Odessa, 
might if meeting with a violent Cyclone travelling to the Westward^ 
advantageously steer, at first, to the Eastward -and then haul up 
gradually to the North, so as to carry a fair wind up to her port, 
while if she stood at first to the Northward, she might get damag- 

K 2 
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ed by the strength of the storm, and driven considerably to the 
Westward. If bound however to Trebizond and the storm was travel- 
ling to the JEastward, she might also carry a fair wind the whole way 
by running with the Southern border of it. We do not know that the 
storms of the Black Sea are Cyclones, nor what are their tracks, but no 
intelligent seaman can look at a few old logs* of such storms, with the 
assistance of the Horn Card, without detecting by the veering of the 
wind and his track, if they were so, and how they travelled. 

158. Southern Indian Ocean. — Off the Cape of Good Hope, 
ships bound to India and Australia are often detained for some days, and 
even for above a week, by strong North-Easterly, Easterly, and South 
Easterly gales, in which little or no progress can be made, and they are 
for the most part lying to. Now these, as explained at p. 35 are very pro- 
bably, the Southern quadrants of great Cyclones which are passing to 
the Eastward, North of the vessel, and she may in all likelihood, by 
standing a degree or two to the South, get out of their influence into 
the regular Westerly gales prevailing there. 

159. For as there is no sort of doubt that the West India Cyclones 
of say 200 or 300 miles in diameter at most, expand in their progress 
along the coasts of North America and become great Cyclones of even 
1000 miles or more in diameter as they travel across the Atlantic in 
liigh latitudes, we may easily conceive the same thing to take place in 
both hemispheres, giving rise to Easterly or Westerly gales, according 
as the ship is on the North or South side of the circle. 

Now let us consider the case of a heavy Westerly gale for a ship in 
Lat. 38° South, and between the Cape and St. Paul’s and Amsterdam. 

If we suppose a polygon of 32 sides for the 32 points of the compass, 
and each side of 96 miles, this will be about equal to a circle or Cyclone 
of a little more than 1000 miles in diameter. 

If our Cyclone is travelling at the rate of 1 5 miles an hour from 
West to East, and our ship is on the Northern verge of it, we will take 
it that she is scudding at the rate of U knots due East with a heavy 
Westerly gale, as it is called. 

But as the storm is moving at the rate of four miles an hour faster 
than the ship, its centre will in the 24 hours have made 96 miles more 
Easting than the ship, and this in our supposed polygon of winds, and 
♦ Unfortunately none are obtainable in India, where I am writing. 
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we allow no incurving, will have left the ship at the point where the 
wind is W. b. S., and we may suppose also less strong, for the centre 
of the Cyclone is more distant than it was from her, so that for the 
next 24 hours she may scud not more than 10 knots, and thus for this 
day the Cyclone will gain 120 miles upon her, and thus she will gradu- 
ally fall out of the storm circle. If the ship’s or Cyclone’s track bo 
different, and approach to or diverge from each other, the results will 
of course vary. 

As just noted, the heavy Easterly gales also at times experienced in 
these latitudes, and which so much detain out^rd-bound ships, are 
probably often referable to the same cause, namely, the ship being 
overtaken by the Southern half of a great Cyclone, travelling to the 
Eastward, which noiay therefore begin at East, and end at S. E. ; but if 
travelling slowly (or if, as seems sometimes to occur, followed by 
another of the same kind), it may take several days to pass over the 
ship, as its chord from the N. E. to the S. E. point would be about 680 
miles, which even at 16 miles an hour (leaving out aU account of the 
ship’s drift) would require nearly two days. 

If this view is a correct one, the remedy is to stand to the South- 
ward, to get out the storm circle into the usual stream of the Vesterly 
gales, and with a homeward-bound ship meeting a "Westerly gale, 
which she had good reason to suppose part of a rotatary one, to stand 
to the Northward. Every seaman will see at once how this applies in 
the Northern hemisphere, as, for example, in the gales of the Atlantic 
and in other parts of the world, if Cyclones, and by placing his Storm 
Card on the chart, he will often find that he may save himself some 
days of thrashing and beating,” and his owner some wear and tear, 
by going a little round about; verifying perhaps the homely old pro- 
verb, 

** What can’t be done by pushing and strivinff. 

May often be done by a little contriving.” 

I should perhaps explain here that I do not by this intend to counsel 
more than a temporary run to the Southward to disengage the vessel 
from the influence of the Cyclone. She can afterwards haul up a point 
or two so as to regain any parallel which her commander may conceive 
the most advantageous one for running down his Easting. I suggest 
this course only as preferable by far to wasting time in lying too ** till 
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the gale blows over,’* See at p, 35 the remarks of Capt. XSrskine 
R. N. on the passage of li. M. S. Havannah under his command. 

160. Ships lying at the Bell Buoy at the Mauritius (Port Loms), 
and having every indication of an approaching hurricane, must consider 
if it is one like our tracks u and c Chart No. II., passing directly over 
the Island, or to the Northward or Southward of it. If passing direct- 
ly over it, the wind, as will be seen by the Storm Card, will remain 
steady at S. E. till it shifts to the N. W. probably after a calm interval. 
If passing to the North Westward of the Island, the winds will veer to 
the S. E., East, and N. E., and if passing to the Southward and South 
Eastward of the Island, the vrinds from South will veer to the S. W., 
W est, and N . W ,, so as to make the Island a dangerous lee shore in a 
few hours if a good offing be not run for. It is in this knowledge of 
what the winds will he (certainly) in a few hours that the seaman’s 
safety, or his avoidance of serious damage often lies, and it is to the 
absence of it that mischief is in innumerable cases to be traced. 

Mr. Thom^ p. 229, quotes the case of a ship which in the hurri- 
cane of 1840 slipped with the gale at S. E. hove to, and drifted from 
the island, but the next day was carried back by the N. W. wind, and 
thrown on the reefs at the entrance of Grand River, at the place she 
had left.”* 

161. Suppose yourself in 10® South and 84® East Long, with a 
strong gale at W. S. W. and falling barometer ; place your Southern 
Storm Card as before, and you will see (as you are now in the Southern 
hemisphere) that the Westerly winds place you on the Northern side of 
the Cyclone and that a W. S. W. wind makes the centre bear about 
S, S. E. from you. 

Now if you are bound to the Northward you may profit by this, for 
all research as yet shows that the storm tracks are to the W. S. West- 

• Mr. Thom quotes also the case of the Stag^ but, by an oversight, condemns her 
for runningr off from the Bell Buoy to the W. S. W. He forffot that, in a heavy ffale 
the sailor often cannot choose, but must venture only to run with the wind two, or at 
most three points on the quarter j and then with extreme care for fear of broaching 
to, which the smartest vessels with the best helmsmen will at times do in spite of every 
care. Every sailor knows that in a fleet, for instance, all scudding' with the same g^ale, 
while some ships will steer with one spare hand at the helm to help if wanted, others of 
the same size, merchantmen or men-of-war, require three or four men at the helm and 
an officer to watch them ; and withal will sometimes tear the wheel from their hands, 
and perhaps seriously hurt them if the relieving tackles are not carefully attended to. 
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ward hereabouts,* and thus the Cyclone is leaving you, while you are 
leaving it. 

If hound to the Southward or South-Westward, however, (as to 
Europe, Australia, or the Mauritius) the case is exactly reversed, and 
you might, as you perceive, with a very little ** carrying on to it” 
plunge headlong into a Cyclone of unknown fury. Your safe and 
proper plan is, if so hound, to steer oif before the wind, or even N. E. 
till you raise your barometer a little. The wind you will find draw to 
West (the centre now bears South of you) and gradually to the North, 
ward of West, when you haul up a point in an hour or more, as your 
barometer and the wind advise you, till hauling South and S. W. you 
have sailed round the storm, and have now literally — for it is almost an 
Americanism — "got to the other side of it,” where it is a fair wind 
for you. 

1.62. This simple manoeuvre of sailing round a storm is especially 
useful here ; for though, of course, a vessel may heave too and allow the 
Cyclone to leave her, yet the usual tracks are so exactly along or rather 
across the homeward bound routes, that after losing from six to twenty- 
four hours in heaving to, a ship would in most instances find, when she 
bore up that in a few hours she was again coming down upon the body 
of the Cyclone and have again to heave to ; so that in the end she 
would lose far more time than by sailing round it as I propose. I am 
not supposing iihx&i but writing from facts. The ship Orient^ Captain 
Wales, from Calcutta to the Mauritius hove to, to avoid running into 
a Cyclone (Track i i on the Chart) and bore up to proceed, when she 
again in a few hours found she was getting into a worse weather, and 
again hove to ; repeating this bearing up and heaving to three times, 
an excellent instance of careful management- 

' The transport Ma9*ia Somes, with troops on board, committed the 
fatal error of running headlong into another hurricane close to the 
Otienfs track, was dismasted and nearly foundering, and suj^ooated 
fourteen persons for want of air during the tempest ! having all her 
hatches closed. f 

* In one instance traced by mo, (Eleventh Memoir, Jour. Aa. Soc. Benpr. Vol.XIV.) 
for a short time, and very slowly to the N, W., but Htandlng- North or N. N. E. would 
still carry a ship rapidly out of the vortex, in such acaflc as her barometer would quickly 
show. See Track VI IT. Chart U. 

t See Sixteenth Memoir, Jour. Ah. Soc. Bengr. Vol, X VCf. 
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163. Suppose yourself bound to India or the Straits of Sunda, say 
in 20® S. and 75® East, and that the trade from fine clear weather and 
a high barometer becomes stormy, the barometer falls and the wind is 
at East or E. b. S.* This as you will instantly see, by the Storm Card 
and the Chart is in all probability a Cyclone crossing ahead of you, and 
by heaving to for a few hours it will pass you, travelling to theW. S. W. 
just as a water-spout might do. You will then probably have the wind 
from the N. E. and North, as your Storm Card will show you, and by 
standing to the Eastward your barometer will rise, and you will quickly 
find the Trade again. 

1 64. The most recent instance in this latitude of this kind of care- 
ful management which has occurred, I give a little in detail, as being 
highly instructive. It is that of the ship Earl of Hardwicke, Captain 
Weller, from England bound to Calcutta, who was good enough to 
place his well-kept log and a private note-book both at my disposal. 

The Hardwicke was on the 26th December, in 28® 42' South, Long. 
80® 46' East, with her Barometer at 29.95, and with light, and latterly 
strong breezes S. E. and North. Up to this time squally, thick, heavy, 
wild looking weather, upper clouds coming from N. W., the next stra- 
tum N. E, and the lower scud, with the wind, fast from S. E. At 
midnight from 10 knots ran into a dead calm. Breeze was renewed 
again, and next day she was in 26® 14^ South, 81® 5' East, with Baro- 
meter at 30.00, and confused sea, heaviest from S. W., wind East to 
E. S. E. and a strong Trade throughout. On the 28th in 22® 37^ 
South, 81® 00' East, and Barometer 29.95; and on the 29th in Lat. 
19® South, Long, 8 1® 00' East, Barometer 29.71. strong Trade still, 
but squally and a confused sea, and barometer falling, made preparations 
for bad weather : upper clouds from N. E. 

On the 30th in 17® 0' South, 81® 41' East, Barometer 29.75. To 
8 A. M. running 6 and 8 knots to the Northward, but appearances 
threatening, f hove to, dense lurid atmosphere, very peculiar appearance 
at sunset the last two evenings, p. m, continued dark appearance to 
the North Westward, ran twice to the North and found the wind 
increasing, and drawing to the Eastward with thick weather, but always 

• And especially in these cases with a heavy cross sea from the North East or more 
Northerly. 

t These cloud notes are of high interest ; perhaps as we shall subsequently see, of 
higher interest than we suppose. 
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fine when going South ; kept her South till it should clear off a little ; 
a thick lurid appearance over the heavens, the sun only showing as 
through a dense veil with heavy leaden-looking clouds to the North 
and N. W. 

Captain Weller’s private note is : At 4 a. m. barometer not falling 
any more, made more sail to the Northward, weather became more 
squally with thick weather and heavy rain. At 8 A. m. a heavy squall 
from the N. E., shortened sail to close-reefed main top-sail, light East- 
erly air with a heavy arch to the Northward, which kept nearly in the 
same position till noon, ship drawing to the Southward 3 knots. At 1 
p, M. made sail again to the North and East. As we advanced, the wea- 
ther became thick and squally until 4, when in a smart squall with thick 
rainy weather, not able to see fifty yards from the ship, wore to the 
South and shortened sail to close-reefed fore and main top-sails, the 
weather clearing a little, but an immense mass of heavy leaden-looking 
clouds, and over the whole of the heavens a very murky threatening 
appearance ; sun at setting gave the whole a red lurid appearance, and 
every thing on board had a red tint. At 8 p. m. a fresh gale S. E. 
Although the sun and moon were visible during the day, yet they were 
only seen as through a thick veil. 30th December ; Noon Lat. 16® 26' 
South, Long. 81® 35^ East, Barometer 29.80. After midnight the 
stars began to shew, and the thick lurid haze went off, and blue sky 
was visible at daylight, but still a heavy leaden appearance to the 
Northward with a heavy confused swell, heaviest from the East. 

In this capital instance of good management, there can be no doubt, 
that Captain Weller with the sacrifice of a few hours’ run, avoided 
running into a Cyclone on the South Eastern border of which he was, 
and of which he saw the body in the bank and arch of clouds to the 
North and N. W. of him ; as distinctly as one might see the smoke of 
a fleet of enemy’s steamers and stand back not to run in amongst them. 
The red lurid tint of the atmosphere is a peculiar characteristic of the 
approaching Cyclone in the Southern hemisphere, as we shall subse- 
quently sec. 

165. If however in this position (§ 163) you are bound to the Mauri- 
tius or the Cape, you will see that you may clearly profit by it, steering 
only so far to the South as not to let it gradually approach you, and thus 
become too violent to run in with safety. For this your barometer and 
s 
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Lessotisj Recurvmg Tracks* [Part III. § 167- 

keeping tlie wind to the Northward of East will be sure guides. If the 
wind is to the Soiithtoard of East, you are before (to the West of) the 
meridian of the Cyclone, and should haul more to the Southward out 
of its way. 

* 166. But if in the Latitude and Longitude just stated, 20° South 
and 75° East, I hare the wind South ? 

You are then right before the path of the tempest (Cyclone), and 
taking into consideration also the state and qualities of your ship, as 
well as the distance of the centre, as you estimate it from the barometer, 
you must manage to get out of the way of the terrific centre at all 
events. 

The best plan is to steer off N. W. or N. N. W.* till , the wind is at 
least S. S. W, and the barometer has decidedly risen, when you may 
haul North and either heave to or run on, as you are bound. Note 
here, as will he subsequently shown when we come to speak of the 
barometer, that your barometer will be proper tionably higher before the 
storm than when on either side, or behind it. And also that as the 
Cyclones here are from 200 to 400 miles in breadth, you must run at 
least one-third of that distance to be well out of harm’s way. 

The foregoing examples will also apply to the Cyclones of the Straits 
of Madagascar and those between Cape St. Mary and the Natal Coast? 
which are all in the Southern hemisphere, and have all their tracks, so 
far as we yet know,^ to the W. S. W. or Southward of West. 

But about the Latitudes of Bourbon and Mauritius, there seems no 
doubt that the tracks of the storms recurve to the South, (see chart and 
at p. 40) what is said there of the Serpents Cyclone ; and hereabouts the 
seaman must warily apply all his skill and attention to ascertain the 
track before he heaves to and to be assured that if he has allowed the 
storm to pass him he does not run into it again, by crossing the apex 
of the curve. 

167. The Arabian Sea. We are here again in the Northern 


• I give these apparently loose limits, because while a Man-of-War or fine-built 
Mevchautiuan, well steered, might run for a long time N. W. with a gale at South, 
others could not venture to do so without great risk of broaching to, 

' t And this cSution especially applies to those to the Soutliward, where it is quite pos- 
sible, there may he a second recurving track, analogous to that off the Mauritius men- 
tioned in the next paragraph. 
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hemisphere, and must recollect that all the changes are different from 
those we have considered in the foregoing paragraphs. In the section 
on the Tracks of Cyclones I have adverted fully (p. 44) to the little that 
is known of the tracks of the Cyclones in this sea, and the possibility of 
their curvins! to the Northward towards the coasts of Persia and Arabia, 
which should be borne in mind ; as also that at a iew degrees from the 
Malabar coast, the Cyclones appear at times to be sudden and yiolent, 
though of small extent. ’ ’• 

, Taking a Cyclone to begin at N. W. with a ship bound to Bombay, 
in Lat. 13® North, Long. 67® East, it will be clear that she should not 
stand on upon her North Easterly course, but run off E. S. E., hauling 
up East and gradually N. E. as the wind hauls to the S. W, which it 
will do, and this may be the best plan even for a vessel bound to Aden 
or the Persian Gulf instead of lying to. At all events she should not 
heave to with the wind at N. W , for should the course of the Cyclone 
be very Westerly and its diameter small, the centre would pass very 
close to her. To run off to the S. E. or S. W. if the season admits, 
so as to raise her barometer wnll be more prudent, and she may regain 
her former position by running partially round the Cyclone and taking 
advantage of the South Easterly breezes by which these Cyclones are 
usually followed. 

168., In the Bay of Bengal. Supposing our ship in Lat. 14® 
North and Long. 89® East, or not far. from the middle of the Bay of 
Bengal, with a strong squally gale at E. N. E., a falling barometer, and 
other indications of bad weather. We take the Northern card, and 
placing it so that the ship’s place may fall, say on the outer circle just 
between “Wind N. E.” and “Wind East,” we have it of course at the 
place of the wind, E. N. E., and we see immediately that the centre of 
the storm bears S. S, E. from us. 

Next, we know that the Cyclones of the Bay of Bengal come gene- 
rally from about the E. S. E., and travel to the W. N. W., so that we 
may say with tolerable confidence, “ This is a Cyclone coming up from 
the Andamans and travelling towards Coringa,” and if we are bound 
down the Bay or to the Straits of Malacca, we may add, “ and if I run 
on now, 1 shall run into the heart of it, for I shall in a few hours cross 
its track, before, upon, or close behind its centre, according to its rate 
pf IravelUng.” As.no careful seaman would of course run his ship 
s 2 
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lessons; Bay of Bengal. [Part IIL § 170, 

headlong into a waterspout, neither would he now hesitate, I suppose, 
to heave to for a few hours, when he will find that the wind has drawn 
gradually to East, and then to the Southward of East, when his barome- 
ter will begin to rise, and he may safely stand on. It is probable that 
in doing so he will cross a spot where the Cyclone has left its traces in 
a heavy confused sea. He will see also by moving his Storm Card to 
the W. N. W. how it is, that (allowing always for his drift or run), the 
wind will in a Cyclone change as I have here described it ; and indeed 
what I have related above is, with some little difference of position, 
the case of a troop ship, the Nusserath Shaw, in April 1840, as shewn 
in my Third Memoir in the Journal of the Asiatic Society of Bengal, Vol. 
IX, but with, this difference, that her Captain, being in all probability 
desirous of profiting by the fine fair wind,’’ unfortunately ran down 
100 miles towards the track of the Cyclone, which travelled up about 180 
miles in the same time ; and as the ship crossed it close to the centre 
she was dismasted, narrowly escaped foundering, and was obliged to 
put hack at a ruinous expense to repair the damages! Several other 
vessels suffered from the same error, and two at least, the brigs Freak 
and Feciis, had to put back to Calcutta for repairs, after being near 
foundering, 

169. Let us suppose now, with the card in the same place, that our 
ship is in the same Longitude as before, 89°, but in Latitude 1 1° or 
11° 30' North, with the same signs of bad weather, falling barometer, 
&c. and the wind at W. N. W. Placing the card as before with the 
wind's place upon the sMp^s place, we see that now, if bound South or 
to the Straits of Malacca, we may safely and surely profit by the fair 
gale ; for the farther we get to the South or S. E., the more distant 
we are from the dangerous centre. On the contrary, if bound to the 
Northward, we should be standing on into danger, if we ventured, espe- 
cially with a falling barometer to ** carry on,” since we should then 
clearly be nearing the centre, which now bears N. N. E. from us, 

• 170. Assuming a ship boimd to Calcutta in the month of October, 
in Lat. 18" N. Long, SS'’, with a strong gale at N. b. E., and a 
falling barometer. The Storm Card will shew that this is probably a 
Cyclone coming up from the E. S, E. or S. E., and to lie to, would 
be to lie in its track as if waiting for it, and that in a position in which 
if disabled there is a dangerous lee shore. A short run to the S. AV. 
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will raise the barometer sufficiently to assure the seaman that be is out 
of the way of the violent parts of it, when as the wind hauls the N. W, 
West, and S. W., he can soon sweep roimd its Southern and Eastern 
border, and regain his lost distance without straining a rope-yarn. It 
will no doubt be some time before this plan, which will probably be 
called, '' turning tail to one’s port for a gale of wind,” will be adopted ; 
and many will prefer taking their chance, subjecting their ship to the 
wear and tear of three years in twenty-four hours ; (to say nothing of 
loss and risks for which underwriters pay) and those who do so, will of 
course not think it worth while to consider of the right tack to heave to 
upon; but this will be done once only. Those who have passed 
through a “ real hurricane-Cy clone” in the Bay of Bengal or West 
Indies, or a ‘‘ genuine tyfoon” in the China Seas, will not mind sacri*- 
ficing a little time to getting out of their way ; and still less when they 
consider that, as before said, all that is gained in the run into, is lost in 
the drift out of the fatal circle ! 

171. Supposing the ship in 12° North and East ; but the wind 
from the S. W. or S. E. ? This may safely be profited by, for we have 
as yet no example here of a Cyclone moving to the Eastward of the 
meridian, and the barometer and Storm Card will fully advise if it 
should be one of those (apparently rare ones) which move up on a, 
N. N. W. course toward the Sand -Heads, so as to prevent the seaman 
from crossing into it or approaching the S^nd-Heads too nearly in bad 
weather where no Pilot is procurable. 

172. In my Eighteenth Memoir (Jour. As. Soc. Bengal Vol. XVIH. 
p. 912,) I have given detailed rules with the reasons on which they are 
grounded for the management of ship at (within), or near the Sand-^ 
Heads on the approach of a Cyclone, of which the summary is as follows. 

**To sum up these rules then. For the ships to the Northward (i, e,, 
on the right hand side of the track) of the Cyclone when the gale, with 
a falling Barometer, is at S. E. to E. S. E., they may if they have sea- 
room stand to the N. E. to allow it to pass them comfortably, heaving 
to of course on the starboard tack when far enough out of its way. 
Between E. S. E. and East they may, if the Barometer be not too low, 
and they have sea- room to give the shores of Orissa a wide birth, with 
a stout ship and good helmsmen, venture to cross in front of the 
Cyclone, or if this be not advisable, heave to on the starboard tack, when 
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they have made an offing if in an outward-bound ship, or before they 
run too far in, if inward bound. 

“ With the wind between East and N. E. to North. I have already 
shewn, that crossing may almost always be safely adopted for the ships 
to the right (Northward) of the Cyclone path, and for those to the left 
(Southward) of it that they must not run into it, fancying it a fine fair 
wind, or too far up if in its rear, as that is wholly useless, and may 
bring them into soundings with a heavy Southerly gale ; and this much 
sooner than they expect, if the storm-wave and current are strong and 
if the track is one near the meridian.* All will I hope recollect that 
they have first to consider what their ship and crew can do, next what 
their best course is, and lastly in what position they may be if dismast- 
ing, or even loss of topmasts should occur ; and this may happen from 
broaching to, or from sheer hard blowing, in the best ship. With an 
on-shore gale, the resource of anchoring in the open ocean, which all 
the Sand-Head anchoring, and most of that of the coast of Orissa, is, 
becomes one to which no good seaman would desire to be reduced if he 
can avoid it. 

“ Finally, I need not remark that in all this, both as to the expected 
Cyclone and what is to be done to avoid it, much must depend on the 
judgment guided by careful observation. Thus for instance a sea from 
the Eastward crossing a Southerly one with a bank of clouds to the 
E. S. E. are strong signs of a Cyclone, though it maybe blowing fresh 
from the South at the time ; and again if the bank is heavy to the 
S. S. E. that it may come up from that quarter. In a word, the vigi- 
lant seaman will watch every thing and despise no indication, and the 
dull and the careless will see nothing and be always too late.” 

, About Ceylon and the Southern parts of the Bay, the same rules 
hold good, as also for the Cyclones which occur in Madras roads, C^o- 
ringa, and other anchorages on the coast. To the management in these 
cases I shall advert in the Section upon that advisable in Roadsteads 
and Harbours. 

, * In the Londoa’s Cyclone of October 1832, noticed by Col Reid, the ship Albion^ 
commanded by Capt, N. McLeod, one of the oldest commaoders to Calcutta, ran up with 
a terrific Southerly Hurricane, and making^ every allowance hove to as he thoiig-ht 60 
or 70 miles to the S. E. of the Pilot Station, but at the same moment found himself in 13 
fathoms water only ! Fortunately they were enabled to beat off, but another hour’s run 
would have been destruction to them. 
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173. In the China Sea. Suppose yourself iu about Lat.- 20® 
North, Long. 115<» East, with the wind varying, between West and 
N. W., a falling barometer and other signs of bad weather, being iu the 
tyfoon months withal, and bound to Canton. 

Place the Storm Card on the chart, and it will shew you, that iu all 
human probability, and with reference to wliat has been said at p. 48 
of the tracks in that sea ; this is a tyfoou-Cy clone coming up from 
E. S. Eastward or down from the North Eastward, and that if you 
stand on upon your direct course, though you may indeed make 
50 or 60 miles of latitude, you will be in the very track and heart of it ; 
but that by steering away to the South Eastward, and hauling up gra- 
dually as the wind and your barometer guide, you will have allowed the 
storm to pass yon, and have only made a little curve, as in the case of 
a head-wind. The case which I have supposed here, really hajpj>ened 
between the 27th and 28th September 1809, when a fleet of four of the 
East India Company’s China ships, by standing on 64 miles to the 
Northward, ran headlong into a tremendous tyfoon, iu which the I'nie 
Briton^ a new ship, foundered, and the other three were not far from 
it ! See Sixth Memoir, “ Storms of the China Sea,” Jour. As. S0C4 
Beng. Vol. XI. and track V upon Chart No. IV ; the Fleet being at 
Noon of the 27tli in Lat. 49' North ; Long- 1 14® 43' East 

174. Again, in the same Lat and Long,, with a strong Easterly 
gale, falling barometer, and all other indications of a tyfoon, and in the 
mouth of July, and your ship bound the China sea or to Manila. 
The probabilities (or we may say at once certainties ?) here, are as be- 
fore, and you may commit the same error by standing on ; the centre 
of the Cyclone being South of you ; but it is travelling more or less to 
the Westward or North Westward. If wind and sea yet allow, you 
may stand off to the N. N. E. when as your barometer rises you will 
be able to lay more Easterly, as the wind will haul to the 8. E. and 
South, and with a very little sacrifice of distance you will allow it to 
pass you, with but little more than the violeiice of a common gale for a 
few hours. If you stand on, the chances of your meeting the centre, 
and even of being involved iu it when disabled arc most imminent ; 
and this last is perhaps the most dangerous situation in which a ship 
with sea-room can be placed,* 

• 'rhe centre of u Immcaae or tyfoon (for tho tyfoon ia yet more furiouii limn the 
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In 16® North, 113*|-® East, with the wind at W. h. N. and all the 
usual indications of a tyfoon (Cyclone) and bound to China. 

If you stand on you get into the heart of the mischief, but by run- 
ning away to the E. N. E. and gradually North, which is about your 
Gourw, you will avoid it, and perhaps really lose no time at all in the 
end. 

175. One case, which affords three lessons at once, has occurred in 
this sea, and should not be omitted. It was the subject of a special 
Memoir* by me, in consequence of a reference from the Marine autho- 
rities at Calcutta, of which the object was to ascertain as nearly as pos^ 
sible on what day the transport ship Golconda was lost. The results 
of the enquiry showed that of three ships which must have been close 
together in a double tyfoon in September 1839, Tracks XV. and XVI, 
on our chart — one, the Thetis of London, perfectly aware of her posi- 
tion, and her Captain well acquainted with the Law of Storms, hove to 
at the right time and place, and sustained no damage. The second, 
the Thetis of Calcutta, ran on, evidently in ignorance, till she could 
run no longer, lost her mainmast which crushed her pumps in its fall,f 
had three feet w'ater in her hold, and narrowly escaped foundering ; 
and the third, the Golconda^ which, with 300 Madras troops, their 
officers, followers, and her crew had nearly 400 souls on board, ran up 
and was no doubt caught at the meeting of the two Cyclones and 
foundered ! see p. 78 § 104. 

175. The most recent instance of serious mischief, detriment to the 
public service, and useless risk of valuable lives and property by dis- 
regard of the rules of our science, occurred in this sea June 28th 
and 29th 1846 ; in which month the Honorable Company’s War 
Steamer Pluto^ bound from Hong Kong to join the force off Borneo, 

hurricane, usinff the words now to designate force only), is always an awful situation 
for the best found, manned, and perfectly prepared ship, even were she the smartest and 
stoutest frigate in the navy. Now if we suppose a disabled, and consequently unman- 
ageable ship in this position, with a toast or two hanging by the lee chain- plates, and 
thumping at her bottom. or rudder, and this in the midst of *' the pyramidal sea" which 
can only be likened to a boiling cauldron, flying mountains high in all directions, the 
most reckless sailor, or landsman, may suppose it worth while to avoid tiie chances of 
such a purgatory. 

• IVth. Memoir, Jour. As. Soc., Beng., Vol. IX. 

t Builders, ship-owners and underwriters should note this accident, and place the 
pumps so as not to subject them to this serious risk, for it must have occurred before, 
and doubtless have occasioned the foundering of ships? 
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having the wind from the Eastward in the S. W. monsoon and in the 
tyfoon months, with a falling barometer and every other indication of 
a tyfoon-Cyclone, steamed directly on her course, making one of South 
32® West, while the tyfoon was travelling up to the North 30® West. 
She of course met the calm centre and shift, with the pyramidal sea, 
and indescribable fury of the winds found there. She lost her funnel, 
rudder, &c. &c. and was almost foundering when the Cyclone left her. 
She then put hack, and being of course nearly unmanageable drifted on 
the rocks at Hong Kong, but was saved by the boats of the Vestal 
frigate fortunately lying there.* 

177. In the Northern and Southern Pacific Ocean. We 

have usually here abundant sea-room, but our difficulty will lie, till 
more knowledge is collected, in judging of the tracks of the Cyclones. 
The careful seaman will not fail to apply here with due care the method 
I have given (at p.. 97), for finding what the approximate track is, and 
guided by that, and by analogies drawn from what is known of other 
parts of the world, will rarely I should suppose, be unable to avoid the 
worst parts of the Cyclones he may meet with. He can confer no 
greater obligation on nautical science than by carefully registering his 
own and collecting the experience of others, to enable us to lay down 
rules for him here with as much certainty as in other parts. He will 
find in chart IV. a few tracks in the Northern Pacific ; and at p. 102, a 
striking instance is given of doing exactly what should not be done, 
and the mischief arising out of the error. For the Southern Pacific, 
and for tlie present, I can only then recommend to him the careful 
study of what is said of the Southern Indian Ocean, both as to tracks 
and stationary storms, and of the little information collected, p. 59 to GC, 
as well as close attention to his barometer, the winds, and his run by log 
at the approach of bad weather, so as to enable him to calculate roughly 
(for this is all that is usually required) the probable track of the 
threatening Cyclone. It is p'ohahle that the tracks may approach to 
those of the Indian Ocean, but the groups of Islands, particularly when 
high, may occasion great variations. 

* See chart No. IV. Trackj. I drew up a detailed investig-ation of this error, which 
the Oovcriiincnt of India did mo the honor to lithograph, with the chart accompany i riff 
it, for the inHtnictiou of its Steam service. See also Naut. Mag. for January 1847, p. 12, 
for a capital lesson in this sea. 


T 
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178. I have not in these examples for practice, referred at all to 
the incurving of the winds, because it will perhaps rarely he required 
that the seaman should consider it, since when he gets to where it is of 
considerable amount he is in all probability too far involved in the 
Cyclone to make it a consideration influencing his management ; and 
if he has, either while lying to or scudding, the winds alternating’’ as 
described at p. 92 he will take the mean as the average direction of his 
wind, as in fact he often does in fine weather, when the wind is a little 
variable. In his examination of old logs, however, and especially those 
of Fleets or of numbers of detached ships, he will find this element of 
much importance in settling correctly the place of the centre. 

179. Recapittdation of vurious cases of error and of good 
management. I have thought it useful, as I proceeded, to adduce 
striking examples of good or erroneous management, and consequent 
advantage, loss, or mischief in the preceding sections ; so that the pre- 
cept and the warning against neglecting its practice might go together, 
and be thus perhaps more forcibly impressed on the mind than if sepa- 
rated by a different arrangement. I merely recapitulate here, then. 


what has been instanced as to these separate heads ; — 

Heaving to on the wrong tack. Admiral Graves’ Fleet with 

the Ville de Paris and Rodney^ s prizes, Page lOG 

Running into Cyclones. H. M. S. Swift, with Company’s 

Fleet in the Northern Pacific, 102 

The Great Western Steamer, Northern Atlantic, 121 

Maria Somes, in Southern Indian Ocean, 127 

French ^’rigate La Belle Poule and Corvette Le Berceau, South- 
ern Indian Ocean, 40 

Nnsserath Shaw, and other ships. Bay of Bengal, 132 

Company’s Fleet, China Sea, 1809, 135 

Transport Oolconda, China Sea, 1839, 130 

H. C. Steamer Pluto, China Sea, 1846, 136 

Profiting by a Cyclone. Royal Mail Steam Packet in the 

Northern Atlantic, 121 

Ship Lady Clifford, Coromandel Coast, 145 


1 80. Ships prevented by their situation in the Storm Cir- 
cle from running into the Centre. 1 mean by this, ships the 
Commanders of which really would, if they could, have driven their 
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sKips headlong into the midst of a furious Cyclone ; in which dismast- 
ing would haye been perhaps the least they could have escaped with ! 
They have not done, and do not do this knowingly, but hundreds, there 
is no doubt, are yet doing and will yet do it for some time. In fact in 
every case in which the Mariner meets with that quadrant of the Cy- 
clone which gives him a foul wind, he is, I must say, sadly tempted to 
wish the wind was but a few points the other way,” yet these few 
points, obliging him to lie to, are in fact his safeguard from the mis- 
chief he would plunge into if he could : An example will make this 
clear. 

On our chart No. III. will be seen, marked XII. the storm of the 
Briton and Runnimede, which was indubitably destruction to those 
two fine ships ; and by placing the Storm Card over the track, it will 
at once be seen that a ship about the Island of Narcondam must have 
had the wind Easterly, and one a little to the East of it the wind well 
to the Southward of East and South Easterly. Now at the very time 
the Runnimede aud Briton were driving helpless and dismasted, round 
and round the centre and finally on shore, the ship Prmee Albert, 
bound to the Southward, was lying to off Narcondam, with a gale at 
S. E. and was thus prevented from running farther down towards the 
vortex. 

181 . Proofs of the accuracy of the rules and deductions^ 
after publication. The seaman who has not studied our new science, 
will scarcely believe that by means of it, when clearly understood, nothing 
is more easy than to predict beforehand, or to declare after the event, 
what winds and weather ships under given circumstances have had or 
may expect ; and yet not only may this be done almost with certainty 
for single ships and Cyclones iu given positions, but, which is perhaps 
still less credible at first sight, we have found that long after the track 
of a Cyclone has been traced, and the chart lithographed and publish- 
ctl, other ships* logs of the same storm have been obtained, aud when 
their position has been carcfuHy ascertained and laid down, it is found 
that they had the wind nearly or exactly as the Storm Chart shewed, 
and this even where the Storm Circle was laid down by the logs of two 
ships only, or even of one ! 

Now the strongest possible proof of the truth of any natural law is, 
that it shall shew, and predict as it wore beforehand, what has hap- 
T 2 
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pened, or would happen under certain circumstances ; and in these 
cases the prediction is made, and even printed and published, that a 
Cyclone of a certain size mtist have passed on a certain track, at a given 
rate on a given day and hour ; and therefore as it did so, all ships in 
certain positions must have had winds of certain violence, and blowing 
from such and such points and no other ; and so it proves to be, I 
quote one or two of these cases which have occurred, to shew how 
satisfactorily the seaman may rely upon the results obtained. 

182. In my Third Memoir* I had lithographed my chart, and, 
principally from the log of a single vessel, the Nusserath Shaw, (which, 
however, had the centre passing close to her) placed the track of two 
days as there laid down. I then obtained the log of another ship, the 
Marion, which also lost her mizen-mast in the same hurricane (Cyclone) 
and in placing her on the Chart it was found, not only that the track 
of the hurricane had been coi-rectly marked, but moreover that its rate 
of travelling, which had been assigned by two ships’ logs to be on an 
average for the 24 hours 14-J- miles an hour, was for six or more hours, 
with the Marion, 16| miles per hour, so that its true rate was proba- 
bly about 15i. 

Mr. Thom also, p- 342, refers to a case, that of the ship Patriot, 
in which, after his chart for the Mauritius hurricane of 1840, was con- 
structed and engraved, her log was obtained and found exactly to coin- 
cide with what had been laid down. 

In a recent Cyclone, of October 1848, in the Bay of Bengal, I pub- 
lished in the Calcutta Englishman of the 16th October, a notice that a 
Cyclone of considerable intensity had been crossing the Bay during the 
preceding week, 11th to 14th October, on a track about from Cape 
Negrais to Point Palmiras. This was deduced merely from the ap- 
pearances of the weather, the winds and the Barometer ; for at no 
time was it blowing more than a moderate gale in squalls and puffs at 
Calcutta. It proved afterwards that this was nearly the track of the 
Cyclone. This is an instance of how easy it is for any seaman with 
moderate care in his observations of the weather to he fully warned, 
long before even the outer verge of the Cyclone has reached him, or he 
has run down upon it. 


♦ Jour : As : Soc : Benff : Vol. IX. 
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Part III. § 184.] Roadsteads, Harbours, Rivers, ^c. 

183. Numerous other instances have occurred to myself and to Mr. 
Redfield, Col. Reid^ Mr. Thom and M. Bousquet, in which we 
should have been able to say to the Captain of a ship relating his wind 
and weather at a given time — 

Stop : Did you then run on, or heave to ? 

Oh ! I carried on to it of course. 

Very good : then you soon found the winds veering to and had 

a larger share of the hurricane than you looked for ? 

Yes, I lost my tnizen-mast, top-masts, boats and sails, and had my 

decks swept, and four feet water in the hold, but how the d 1 do 

you know that 

Many more cases may be cited in all these sections § 179 to 182, 
but for brevity’s sake I have noted but a few. 

184. In Roadsteads, Harbours, Open Coasts, Anchorages, 
and Rivers. Tremendous as the Hurricane and Tyfoon are at sea, 
the mariner is well aware that there is one situation in which they are 
invested with tenfold danger j and this is when riding in open anchor- 
ages, or where caught by them on lee shores. To get an offing is then 
his only chance ; and yet how often do we hear of a dozen of ships 
putting to sea, of which three or four are never heard of, and three or 
four return dismasted, or otherwise so seriously damaged as to be con- 
demned. No doubt this often arises from ships being ill prepared, too 
light, or badly manned ; but there is no doubt also, as we shall soon 
see, that it often arises from steering the wrong course I The mariner 
looks only to gain an offing as fast as he can, and is not dreaming that 
on the course he runs, he is steering perhaps in a direct line to meet 
the furious focus of the Cyclone, and the shift of wind it brings with 
it ; and this too perhaps in a light shipf and with top-gallant masts on 

* I have really had moro than one such conversation, under circumstances which 
(and this created the astouishincnt) almost excluded the possibiliiy of my knowing: by 
any chance wliat had happened to the ship ; as speaking: of an old grale of 10 or 16 
years’ date, and the wonder was always that we could predict how the wind veered, 

+ It is not lonjc ngfo since a very fine teak-built East Indiaman was utterly dismasted, 
nearly lost, and ho strained that slits Hold for a fiftli of her insured value, or thereabouts, 
in consequence of putting* to sea from Madras Hoads in an approaching Cyclone with 
top-gallant inaHts on end—and this with ample tiinu and warning from the Fort to got 
them down I Had she known which way to steer, she might, even in this state, have 
got olV with the loss of a top-mast or two ! 
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end and top-hamper in the way, not having time to get them down, till 
it was no longer safe to send men aloft. Capt. Langford in the 
paper quoted (p. 2) speaks fully of this, and advises the practice of 
running to sea in the “West India hurricanes ; and seamen well know in 
how many parts of the world it is necessary to ride in certain months, 
with the expectation of being obliged to slip and run to sea at very 
short notice. The question I now propose to examine is, what ought 
to be the course steered, for the greateet distance from the land may 
not always he the lest offing, 

185. Let us as an instance, suppose a ship lying at, or becalmed 
close in vdth, any part of the South Coast of Jamaica, between Port- 
land Point and South Point Negril, with every indication of a hurri- 
cane, and the wind at N. E. blowing already strong. From the aver- 
age of the tracks (p. 27) he will see that the hurricane is probably 
coming up from the E. b. S. or E. S. E., and his Storm Card (which I 
repeat is the hurricane ready-made for him to manoeuvre with)* will 
show him that though his present situation may be now a tolerably 
safe anchorage, or that it is a good breeze for running to sea with, yet 
remaining is out of the question, for the Cyclone will shift to the S. W. 
or dead on shore, and if he runs to sea with his North Easterly wind 
without due caution, he may find the Cyclone veer rapidly to the North 
and N. W., when if an accident should occur, (even should he avoid 
the centre) he may be in a disabled state with the Cays of the Pedro 
Bank under his lee. By running out at first well to the Westward, 
and then to the Southward before he heaves to, he may cross in front 
of the storm without damage, if its rate and time allow him ; or at all 
events, if the track of the Cyclone lies well to the West, and he can 
keep on the North or right hand side of it, obtain a clear offing West 
of Point Negril as the wind draws to the East, S. E., and South, where 
it will leave him. 

186. Captain Langford in his paper (Phil. Trans, for Oct. 1698,) 
speaks of ** the benefit and experience he has had in foretelling hurri- 
canes** as follows : 

That whereas heretofore they were so dreaded that all ships were afraid to ^o to 
sea, and did rather choose to stay in the roads at anchor than to run the hazard of tho 

* And he will find it as advantageous as the gambler does the lookinff-fflass when he 

ean see his adversary’s cards in it. 
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merciless sea, though never ship escaped at anchor, but was cast a shore oftentimes 
twenty to thirty yards dry from the wash of the shore and the vessels set whole. ” 

He then gives directions for preparing a ship for sea, and cou- 
tinnes : — 

** And they may, having their ships in readiness, stay in the road till the storm begins, 
which is always first at North, so to the N. W. till he comes round to the S E. and 
then lih fury is over. So with the North wind they may come away to the South, to get 
themselves sea-room for drift, if the S. W. wind, where he blows very fiercely; by these 
means I have by God’s blessing preserved myself in two hurricanes at sea, and in three 
on shore, and have had great advantages by it.” 

He gives an instance of preserving his own ship from damage, and 
at Nevis, in 1667, of a fleet under Sir John Berry in the Coronation^ 
putting to sea by his advice before a great hurricane, and coming back 
again safe in four or five days, *'to the great admiration of the French, 
then our enemies.” And he relates that a Capucin Friar in his ser- 
mon to the French, said, 

“You may now see your wickedness in praying for a hurricane to destroy the Eng- 
“ lull fleet, when you see they are all come back safe, and we have not a house left to 
** serve God in, nor for our own convenience, nor forts, nor ammunition left to defend 
“ ourselves against these preserved enemies.” 

It is curious to find 150 years ago, so striking an illustration of the 
advantage of our science on so considerable a scale ; and I trust we 
shall again find, if the misfortune of war is forced upon us, that now, 
as then, the science and skill will he on the British side. Let every 
seaman then who can contribute a line to it remember, that his notice 
may be important enough to influence the fate of a ship or a fleet ! 

187. Let us take the case of Madras roads, a Coast which lies 
North and South. Here the Cyclones which are at times of such fury, 
that no vessel can lie with the remotest hope of riding them out, and 
the surf breaks in nine fathoms water I* which is in from four or four 
and half miles from the shore, come in from East to S. E, ; that is, 
their track that quarter, or perhaps from E. S. E. on an aver- 

age ; see Chart III. The Cyclones usually begin from N. E. or 
N. N. E, but at times from North. 

* In the hurricane of 1809, when the Dover frigate was lost, it did this j and the wreck 
of a vessel which liad been blown up in 8 fathoms water, twenty years before, was hove 
on shore ! The expedition to Java, of probably 70 or BO Transports and Men-of-Wnr, 
had sailed but a few days before, but steering to the Southward fortunately escaped. 
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The Storm Chart will shew that without allowance for any flat- 
tening in” as explained at p. 94, these winds indicate Cyclones coinitig 
up from the S. E. to East. We take the average as before and say 
E. S. E., and we will also allow the Cyclones to have an average dia- 
meter of 200 miles ; that is, that when we slip, its centre is 200 miles 
E. S. E. from the anchorage. We have the wind N. N. E. 

Now to run out E. S. E. and as long as we can carry on, with the 
wind about abeam or a little abaft it, has been the usual rule, but the 
Storm Card will forthwith show that this is running out to meet the 
focus. If S. E. be adopted, it will be seen by a little calculation, that 
in about 16 or 18 miles, or in the first two hours run, the wind will 
have hauled to the N. b. E. or more Northerly, and that in an hour 
or two more it will be to the Westward of North, though probably the 
barometer may still fall, when the course can be made more Southerly 
to raise the barometer by increasing the distance from the centre ; and 
then Easterly to sail round the heel of the Cyclone” so as almost to 
be in with the anchorage at the first fine weather. All tins of course 
if the wind be not too violent, the sea too heavy, or the ship crank, or 
steering too wildly or dangerously. At all events if heaving to must 
be adopted (on the port tack of course as being well in the left hand 
side of the circle), every seaman can see that he has thus avoided two 
dangers, the being disabled by the fury and shifts of the centre, and 
the being drifted into the Northern or right hand semicircle, where the 
winds and currents of the storm are all more or less from the Eastward, 
and therefore towards the shore, while on the other half they arc as 
much q^it : so that even should a misfortune have befallen him, he 
has a clear drift to sea while rigging his jury spars to get back again. 

By the following extract from an official report to the Master At- 
tendant I am enabled to corroborate exactly the view I have here 
taken of the proper course to be steered when running to sea. Captain 
A Stuart, commanding the ship Baboo, says — 

“ Willi regard to casual storms or other incidents, I can say but little ; with oxccjp- 
tion of the gale of the 21st May at Madras, when in company, and after Ihc (hneml 
Kydd, I put to sea. We had two very severe nights of it, but fortunately I got well to 
the Southward of Madras, and returned to my anchorage on the 24lh. 

" During the gale the wind with us was most severe from North and N. W. ; at the 
latter point it blew with fearful violence, theu moderated and veered round to S. W. 
in the afternoon of the 22d j with which I made sail, being then distant from Mndras 
118 miles, bearing N, N. W., and arrived without any damage.’' 
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The General Kydd is the ship alluded to in the note, at p. 141 and 
she ran out so as directly to meet with the centre. The Baboo “ for- 
tunately got well to the Southward of Madras,” i. e., steered far enough 
to the South to avoid the centre, though in passing the S. W. quadrant 
of it, she had as we see the gale excessively violent, being then nearest to, 
and close upon the centre. Some of the other vessels which slipped from 
the roads also escaped the centre, but the unfortunate barque Braemar 
being, like the General Kydd^ too far to the North, was laid on her 
beam ends, and only righted by cutting away her masts, the wreck of 
which carrying away her rudder she drifted in an unmanageable state 
on shore, and was wrecked near False Point Divy. 

188. Captain Miller^ of the ship Lady Clifford, has given us a 
capital instance of this management. In the Bay of Bengal Cyclone 
marked VIIL on our Chart, he was lying at Nagore, an open road- 
stead, and as the centre passed close to Pondicherry he had the winds 
Westerly. Being bound to Madras, and well acquainted with the law 
of Storms, he weighed on the 24th October, with a gale at W. N. W. 
and stood out to the N. E., ran round the heel of the storm, and on 
the 26th anchored in Madras Roads, having carried the wind, veering 
in 16 hours from W. N. W. to S. E. 

189. In Rivera. Ships in large rivers, may be able to derive 
much benefit from weather shores in Cyclones, and it may often 
become with steamers, boats, and small craft, and at times with ships 
in the smaller rivers, of great importance to know that the shift or 
veerings of wind will take place in such or such a direction rather than 
in another j for by this knowledge they can often run at the com- 
mencement of a Cyclone for an anchorage, at which they can lie shel- 
tered through the whole of it; or they can, if anchored on a weather 
shore, profit by the lull to get over to the other, before the shift of 
wind comes on, which would convert their former shelter into a dan- 
gerous lee shore, 

190. Let us as an example, take the Ilooghly or Canton river, 
both much frequented and running about North and South towards 
their mouths, and suppose ourselves in them exposed to a Cyclone 
crossing them from East to West, in a launch with treasure on board, 
or in a steamer. 

It is clear that for the first half of the teuipcst if the wind is to the 


V 
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Fore’-warned is Fcre-armed. [Part III. § 191. 

Eastward of North, the centre will pass to the South of the boat, and 
as the wind will be N. E. and East, and South Easterly, the Eastern 
shore or any bank sheltering from these quarters is safe ; but that if 
obliged to anchor to the South of a bank or island, when the centre is 
passing exactly over the boat’s position, the latter part of the Cyclone 
may drive her on shore, or sink her at her anchors. The Card also 
shews how, if the wind is to the Westward of North it will veer to the 
West and S. W., and thus perhaps render an apparently safe berth 
really dangerous, if due precaution be not taken. 

191. In a word, the Law of Storms will here as in so many other 
cases, /ore-wam the mariner of what is to come ; ‘'and fore-warned is 
fore-armed.’^ The tales which we have all read of the wind’s “ unfor- 
tunately shifting to the opposite quarter, when “ the boat (or ship) 
was driven on shore and all hands perished,” will be changed into. 

During the lull, (or when the wind had veered to ) the boat (or 

ship) in due anticipation of the latter part of the Cyclone, changed her 

berth to the shore, where she safely rode out the remainder of it 

without damage.” And let me add, that every officer and commander 
of whom this shall be said or written, will be held in that degree of 
professional esteem which is the rightful meed of such careful and 
scientific management of the lives and property entrusted to his charge, 
as contrasted with the fatalism, the fool-hardiness, or the helplessness 
of ignorance. 
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Other Ph^enomena connected with Cyclones ; Storm-waves 
AND Storm-currents, 2, Instances of these and op their 
PROBABLE effects. 3, INUNDATIONS FROM THE StORM-WAVE. 4, 
Pyramidal and cross Seas experienced in Cyclones, and 
Swell felt at great distances prom them. 5, Noise op Cy- 
clones. 6, Passage op the centre of Cyclones. 7> Sizes of 

THE CENTRAL SPACE OR LuLL. 8, ELECTRICITY, MaGNETISM, 

Electro-Magnetism, AND EARTHauAKES. 9, Arched Sciualls 
Tornados, Etc. 

192. Storm-wave and Storxn-current. These 'two phseuo- 
mena, of which the very names will be probably new to most of my 
readers, certainly exist, and often to an extent little dreamed of. They 
have also, I have no doubt, frequently occasioned losses which were 
quite unaccountable at the time, and thus, as being in efPeot a sort of 
unknown, caj^riciom, and sudden currents arising in the midst of tem^ 
^ests, demand the most serious attention of the careful mariner ; I 
begin with the Storm- wave. 

If any of my readers have ever observed the passage of a whirlwind or 
water-spout across a harbour, a river or a lake, they may have noticed 
that it raises the water above the level as it travels along, and that light 
floating bodies, such as pieces of wood, or even sometimes the wrecks of 
boats upset in its passage, are often brought from the middle of the 
river or from the other bank to the shore where it lauds. This is in 
miniature a Storm Wave, 

193- Colonel Reid (p. 523, 2nd edit.) says — 

** If a rcvolvinff power, like a whirlwind, wore the only one exerted, it mig-ht be 
expected that the level of the water would bo diminislied at the centre of the vortex, 
tlkough heaped up towards tlio verge of iho storm. But it may be possible that a wave 
u 2 
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[Part IV. § 194. 

of a round or oval form, moving* onward like a tidal-wave, but at the rate of the storm's 
progress, may accompany the storm in its course, and that its height may depend on the 
degree of atmospheric pressure, modified by the revolving power of the wind. The 
impulse in the direction of the storm's course being given, and maintained for a few 
hundred miles, currents very similar to the ordinary cuiTents of the tidal-wave might be 
created, so that if the eflfect produced by such a wave is added to the spring-tides, it 
might assist in causing those inundations in flat lands which often occur in violent storms. 
It will, therefore, be very desirable to note the height to which the tides rise on the 
leeward side of islands, particularly those lying at a distance from and influenced by 
continents.'* 

194. Every seaman has also seen that under a ■water-spout the sea 
is boiling and foaming, and rising up, and travellbg along with the 
spout, in a space of perhaps some hundred yards or more in diameter,* 
and he can suppose that, if a boat could live within it, it might be 
carried along as far as the water-spout travelled, which would then be 
also a miniature representation, of what we suppose to take place in the 
case of the Storm-wave ; which, at present, for we want information 
greatly on this as on so many other points ; we suppose to be some- 
what as follows ; 

As there is no doubt that the atmospheric pressuref when diminish- 
ed in any one particular point of the globe occasions a temporary rise 
of the waters under this point, which are pressed up by all the rest, 
and that at the centre of Cyclones a diminution of pressure which 
varies from an inch, to two and two and a half inches of mercury 
occurs, so there is no doubt that at this peculiar part of the centre the 
water is raised a little more than a foot for every inch of fall of the 
mercury, or about two feet in ordinary Cyclones, and proportionably 
over the whole area of them. The incurving of the wind, already 
explained (p. 88) must also have a tendency to keep up and support a 
mass of water at, and towards this part, and we assume that this mass 
of water, or at all events a body floating upon it, is borne by the con- 
joined action of the wind and this wave, onwards in the direction of 
the path of the storm. This is what we denominate the Storm-wave, 

* 'I'he blacTt columa of a small water-spout where narrowest, will often subtend «, 
horizontal angle of a degree at least, one would suppose? though I do not know tliat it 
has ever been measured. An angle of 1®, at a mile distant requires the object to l>e 
about 31 yards in diameter. 

i Most seamen are acquainted with the meaning of this term ; such as are not, will 
Audit briefly explained in the following section, where the Barometer is treated of. 
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and what I have quoted and said is the Theoi:^ or theoretical de- 
scription of it. We shall come forthwith to the proofs, I have been 
able to collect of the fact of this phsenomenon so occurring, and with 
more of these we shall obtain in the end a Liaw for its action in all 
cases, and our estimates of its effect will be then more certain. 

1 95. Sir Henry De la Beche^ in his Geological Report on 
Cornwall, Devon and West Somerset/’ p. 11, has the following re- 
marks, which I will not attempt to abridge, confirming so exactly as 
they do what has been just said. I have however marked a few pas- 
sages in italics. 

“ Mr. Walker* has observed, with respect to the influence of the pressure of the 
atmosphere upon the tidal waters on the shores of Cornwall and Devon, that a fall of 
one inch of the mercury in the barometer corresponds with a rise of sixteen inches in the 
level of the sea, more than would otherwise happen at the same time, under the otlier 
general conditions ; a rise in the barometer of one inch marking a corresponding fall in 
the sea-level of sixteen inches. This he has found to be the usual rate of such altera- 
tions in level ; but very sudden changes in the pressure of the atmosphere, are accom- 
panied by elevations and depressions equal to twenty inches of sea-water for one inch of 
mercury in the barometer. Regarding the whole pressure of the atmosphere over the 
globe as a constant quantity, all local changes in its weight merely transfer a part of the 
whole pressure from one place to another ; and hence he concludes that the subjaceut 
water only flows into, or is displaced from, those areas where, for the time, the atmo- 
spheric pressure is either less or greater than its mean state, in accordance with the laws 
wliich would govern the indication of two fluids situated in the manner of the atmo- 
sphere and sea.t We might account for the difference observed by Mr. Walker, in 
the amount of depression or elevation of sea-lovel produced by sudden changes in 
atmospheric pressure, by considering that a sudden impulse given to the particles of 
water, either by suddenly increased or diminished weight in the atmosphere would 
^ cause a perpendicular rise or fall in the manner of a taaye, beyond the height or depth 
strictly due to the mere change of weight itself.^ 

• Assistant Master Attendant H. M. Dock Yard, Devonport. 

t Walker, MSS. 

t A circumstance connected with this subject, of considerable practical value, has 
been noticed by Mr. Walker during his long-continuG<l observations. He has found 
that changes in the height of the water’s surface, resulting from changes in the pressure 
of the atmosphere, are often noticed on a good tide-gauge before the barometer gives 
notice of any change. Perhaps something may be duo in these cases observed by Mr. 
Walker to the friction of the mercury in the barometer-tube, as it is well known that 
in taking careful barometrical observations it is necessary to tap the instrument fre- 
quently and carefully, to obtain the measure of the true weight of the atmosphere at a 
given time and place. The practical value of the observation is, however, not the less, 
be the cause of the phmnomerion what it may j for if tide-gauges at important dockyards 
show that a sudden change of sea-level has taken place, indicative of suddenly decreased 
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** As regtirdsthe influence of the winds on the mean level upon the south coast of 
Cornwall and Devon, Mr. Walker observes that East and West winds scarcely affect 
it, but that Southerly winds raise the sea above it from one to ten inches, and off shore 
winds depress the water beneath it ns much according to their force. On the morning 
of the 29th November 1836, when the velocity of the wind was estimated at about one 
hundred feet per second, the sea at Plymouth was raised three feet six and half inches 
above the mean level, the greatest height above the equilibrium level he has seen. The 
hurricane began at S. W., and the barometer was very low ; therefore this great 
increase in height is due both to the wind and diminished atmospheric pressure. A gale 
of wind from the Southward, a low barometer, and a high spring-tide concurring, 
cause damage and inundations on the Southern coast of Cornwall and Devon. Prom 
the form of the Bristol Channel, and the absence of a free passage for the waters, such 
as exists at tlie Straits of Dover in the English Channel, Westerly winds force up and 
sustain a great body of water, thereby raising the sea above the mean level several feet. 
It appears from an account of the great storm of the 26th November 1703, that the tide 
flowed over the top of Chepstow bridge, inundating all the low lands on both sides of 
the Severn, washing away farmyards, drowning cattle, &c. and it is worthy of remark, 
that the barometer is recorded to have then fallen lower than had ever been previously 
noticed.* 

It will be obvious that while in a hurricane, such as that of November 1836, noticed 
by Mr. Walker, the level of the sea was raised on the South coast of Cornwall and 
Devon, it wat also doptessed on the North coast of thos$ counties ; so that the difference 
in the sea-level on the two coasts thus caused, would be the sum of elevation and de- 
pression produced on each coast respectively.** 

196. In the Nautical Magazine for August 1848, Mr. K. B. 
Martin, Harbour-master at Ramsgate, gives a very carefully detailed 
account of a sudden rise and fall of the tidal column, at that port in 
August 1846, Tvhich took place three times in unequal undulations 
during a severe thunder-storm, and just at the moment of a severe dis- 
charge of what is termed the return stroke of the electric matter, or its 
flashing from the earth to the clouds. He describes the flash as 

crimsoned 1 spiral I and intense,’’ and as ascending ** from the earth to 
the heavy cloud which hung over us.” Upon carrying the tidal diagram 
from the tide-guage to London it was found at the Admiralty, that the 
phsenomenon of the positive state of the electricity of the earth’s sur- 
face, had been noticed there on the same day during the storm. In 
June 1848, also during a thunder-storm the sea, as shewn by the tidal 

fttmosphcric weight, before the barometer has given notice of the same change, all that 
time which elapses between the notices given by the tide-gauge and barometer is so 
piuch gained ; and those engaged with shipping know the value of even a few minutes 
before the burst of an approaching hurricane. 

• Walker, MSS. 
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guage, rose to a height of four feet in ten minutes with undulations as 
before but to a greater extent. The return hash was not observed in 
this instiince. 

In reference to what will be subsequently said of the possibly elec- 
tric nature of Cyclones^ these observations are of much interest. 

197. In a brief note forwarded to me by Capt. Hutchinson of the 
Barque Mandane of Liverpool, from an old Mediterranean Commander, 
it is stated that the rise of the water above its usual level is the first 
and surest indication of a gale in most of the parts of that sea, especially 
upon the Italian coasts. 

198. The Storm-currents we assume to be a succession of cur- 
rents analogous to those which we see round the sides of a whirlpool, 
and to be produced by the forces of the various winds blowing round 
in the area of the Cyclone. 

It will be seen then, that the Storm-wave and Storm-current give 
rise in every storm to two sets of forces (currents) independent of that 
of the wind, acting upon a ship ; the one carrying her bodily onward 
on the track of the storm, and the other drifting her round the circum- 
ference of that part of the storm circle in which she may be. 

On that side of the Storm circle where the winds agree, or nearly 
so, with the track of the storm, both may be acting together ; on the 
opposite side they will counteract each other, and on other parts of the 
circumference, they will act more or less across, or diagonally : thus, 
taking, as the simplest case, and one nearly that of Madras Roads, a 
storm travelling from East to West, and striking upon a Coast running 
North and South, its centre passing over Pondicherry, we should have 
then, for all ships iu the ofiing, one current, ‘ the Storm Wave* carry- 
ing them directly on shore, with greater or less velocity, as they were 
nearer or further from the centre ? and other currents, ' the Storm 
Currents’ varying in their direction according to the situation of each 
ship in the Storm Circle, but always agreeing pretty nearly with the 
direction of the wind. 

The current of the Storm wave then is setting due West ; but that 
of the Storm current West on the North side of the Storm circle, and 
due Bast at its South side ; South at its Western edge, and North at 
its Eastern side, and so on in all the intermediate directions ; and a ship 
putting to sea from Madras Roads in our supposed case, will be carried 
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right towards the shore by the Storm-wave, and to the South-West- 
ward also by the Storm-current ; but if putting to sea from any place 
to the Southward of Pondicherry ; that is on the Southern side of the 
Storm-circle ; she would be carried one way by the Storm -wave, and 
the opposite one, or partly so, say to the S. E., East, or N. E., by the 
Storm-current ; so that as to mere Westing, the effect of the one would 
probably neutralise that of the other. The case of ships on that half 
of the storm, where both forces are against him, should however be 
home seriously in mind by the seaman at all times, I have no doubt, 
that it has very often occasioned the loss of vessels, and I proceed to 
give some instances showing certainly the existence of this wave and 
of these currents in various seas, and of their probable effects. 

199. Instances of the Storm-wave and Storm-currents. 
Many seamen, and those old and experienced ones too, will say that 
they have gone through plenty of gales and hurricanes without meet- 
ing with much or any current, and will be therefore a little doubt- 
ful of the importance which I attach to these ; or may even suppose 
my views exaggerated. It may be worth while therefore to consider 
first how it is that we have so few accounts of them. ' I take the rea- 
sons of this to be, 

(a) That at times there is very little Storm-wave or Storm-current, 
while, as will be presently shown, they are at times of extraordinary 
strength. We do not yet know why this is so, but there is no doubt 
of the fact. 

(h ) That in most merchantmen, and I fear, formerly, even in some 
Men-of-War, the log is very badly kept, or in the first not even kept 
at all in severe Cyclones ? When, after a Cyclone it is found that the 
ship is very far out of her reckoning, the observations are taken for a 
new departure, and the unexpected difference of position set down as 
excessive drift, (the rate of drift never having perhaps been ascertained 
by the log throughout the gale) or heave of the sea, or as a current : 
in the usual acceptance of this word to signify any difference between 
the log and observation, which the seaman cannot readily account for. 

♦ I am not here writing sarcastically, but seriously. How few ships are there which, 
even now, duly ascertain and take any account of the local Deviation of their com- 
passes? which may amount with some vessels and with various cargoes or armament!*, 
and on certain rhumbs, to as much as one or two points ! The eifect of all this is set 
down as current. 
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(c) That sometimes, as before stated, the ship’s position in the 
Storm-circle is such, that the Storm-wave and Storm-current neutra- 
lize each other, and then, though both have been strong, the ship has 
felt no effect from them ; and if another vessel differently situated has 
been carried a long way by them, and the two accounts are compared, 
the one is thought not to have kept so good a reckoning as the other, 
or the matter is passed over like all other very unaccountable things” 
(and truly till now they were such) by the careless sailor.* 

* (d) That in some situations, as in the Gulf Stream, they occur iii 
the localities of known currents, and if they act in the same direction 
or ** thereabouts” are thought to be merely an increased acstion from 
the same Cause, and are thus again passed over or set down to it; 

(<?) Both the Storm-wave and Storm-current appear, like the winds^ 
to be of great force at> or near, the centres of Cyclones but to lose this 
rapidly as the distance increases from the centre ; so that while one 
ship is carried a wonderful distance by the Storni-wave and Storm-cur- 
rent and her nearness to the centre — all three acting the same way — 
another at a greater distance, and on a different side of the circle, ex- 
periences very little of this fatal current. Ilcnce froni all these appa- 
rent contradictions, the instances related^ though perfectly authentic, 
have come to be held as utterly exaggerated or inexplicable. Like tlie 
histories of stones falling from the heavens, they have been thought 
mere travellers’ talcs, because they could not be readily Uccotinted for. 

(/) In some cases, and no doubt with some ships more than with 
others, when vessels are fairly so pressed down by the force of the wind 
as to he lying with their lee gunwales in the water, and the “ lee sea” 
washing half way up to the weather bulwarks, there is no doubt that they 
drift mtich faster to leeward than they suppose ; and rarely indeed can 
the log he hove at such times when the seaman is but wailing perhaps 
for a heavier gtist or a deeper lurch to cut away his masts. But in such 
situations, a stout ship, with a good crew will lie for many hours, parti- 
cularly if relieved of her topmasts by cutting or carrying away, and it is at 
such times that the drift by log should be accurately known to ascertain 
what is really due to the Storm-wave. In tbe Log of the French ship 
Lo Grand Dusquesue (IGth Memoir, Jour. As. Soc. Bciigal Vol. XVTI.) 
I ascertained that while the leeway and draft wore cjir(‘rully noted, 
and (the wind being from N. N. K. to N, N. W. througboTit thedy- 

X 
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clone) they would hare carried the vessel to the South of her reckon- 
ing the difiFerence in Southing was only 12'', while that of the Westing, 
which was due no doubt to the Storm-\vave was 213 miles which were 
made in three days at right angles to the drift. 

{ 0 ) And finally^ until public attention is properly directed to this 
and indeed all other parts of our subject, and public means adopted to 
insure the collection and digestion of the vast masses of knowledge 
which, in the shape of detached facts are now, as heretofore, annually 
lost to science and to humanity, there must always be hundreds, if not 
thousands of notices in existence^ but beyond the reach of the labourers 
in the cause. 

The foregoing will account, I hope, to the oldest seaman for the 
want, hitherto, of definite information, and the frequent absence of any 
notice of such effects as those we have assumed to arise, frequently if 
not always, from the action of Cyclones. 

200. In the West Indies Colonel Reid^ (p. 523, 2nd Ed.) 
says in reference to the Gulf Stream t 

'* After the storm of September 1839, Mr. XXurst, of the brigr&ntme Queen Victoria, 
(whose place is marked in the chart), found the current of the Oulf-Stream neutra- 
lized ; and the same commander, 011 another occasion found the current runuing to the 
Westward, a fact corroborated by other printed statements at the time. 

“The storm of 1839, when crossing the Gulf-Stream, was probably five hundred 
miles in diameter, and a diminished pressure, amounting to a fifteenth part of the atmo- 
sphere, at the centre of a moving circle of this extent, seems adequate either to arrest or 
to accelerate existing currents, or create new ones.’’ 

201. Mr. Redfield iu his last Memoir, American Journal of 
Science and Arts, 2nd series, vol. II. gives, p. 1C9, the abridged log of 
the barque Zatda ofP the West and N. W. part of the Island of Cuba, 
in the great Cuba Cyclone of October 1844 ; and at the conclusion 
says, 

“ Captain CHapmau states that during the gale the Gulf Stream current o(F Cuba 
had become changed in its course, drifting the Zaida rapidly to the Westward, so that 
on the morning of the 7th he found himself ofiP Cape Catoche in Long. 86° 40'. On the 
llth October at 3 p. ii. he picked up the two survivors of the Saratoga off Capo Flori- 
da, in Lat« 25^ 40^ This position of the piece of wreck appears to show also the extra- 
ordinary check of the surface current of the Florida stream, for these men were drifted 
off the bank of Bahama as early as the 7th.” 

202. In a paper published by Dr. Peyssonnel (Phil. Trans, for 
1756), on the currents of the Antilles, he speaks of what he calls 
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Counter-tides, which he expressly says were very violent at Martinique 
and the neighbouring islands when they had storms or hurricanes ; 
and again that when St. Eustace (St. Eustatius) was ruined by a dread- 
ful hurricane “coming in a contrary course,’* on the 1st November, 
we had here (at Guadaloupe) the most violent counter-tides. He gives 
dso some details, but not sufficiently precise for our purpose, and 
some of them apparently erroneous or exaggerated, but there can be no 
doubt that he refers in most cases to true storm-waves and currents, 
and I trust that attention will be given to this curious but highly 
interesting part of the phseuomea of storms in those quarters. 

203. In Mr. Redfield’s paper on the Mexican “ Norther” and 
Bermuda Gale of Oct. 1842, (Amer. Jour. Science of 1846, p. 157,) 
it is mentioned, in Report No. 22, from Cedar Keys, Coast of Florida, 
Lat. 29® 9' Long. 82® 56' West, which was a little to the Northward 
of the centre of the Cyclone’s path, that “ the water is stated to have 
risen 20 feet above low-water mark, and was within 6 feet of covering 
the island.” About 5 or 6 feet are to be allowed for the tide here, so 
tliat it was evidently a very remarkable rise. Mr. R^dfield attributes 
it to the effects of the Southerly wind on the right side of the Cyclone, 
The barometer is not given. 

204. While the first edition of this work was passing through the 
press, I received a newspaper notice of the Cyclone and inundation at 
Grand Cayman in October 1846. No positive heights, from which we 
could deduce the total rise of the sea are given, but we cannot suppose 
it, by what is said, to have been less than 1 5 or perhaps 20 feet, and 
it appears also to have been a true Storm-wave which “ having risen 
above the iron-bound coast about midway the island (Savannah) flowed 
through ' Ncwlands’ into the sea on the other side, forming a kind of 
rapid, entirely impassable in the usual course,” 

This is exactly what should occur in a small low island lying in the 
track of any part of a Storm-wave. 

In a Chronological Account of West India hurricanes Naut. Magazine 
for 1848 is one of a severe Cyclone at Belize, which was travelling 
from the S. E. b. E. to the N. W. b. W. The account so far as 
relating to the present Hubjoct and compared with the Annual llogistor 
of 17HB, is as follows : 
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1787 Sept. 23i'd at Belize, Honduras, between the hours of 4 and 5 a. m. a gale came 
on from tlie N. N. W. veering to W. N. W, About lOh, it shifted to the S, W. 
and blew with increased violence. At the same time the sea rose and prevented the 
running off of the land flood. The low lands were consequently overflowed : not a 
house, hut or habitation of any kind en .either side was left standing on Belize ! One 
hundred persons perished ; dead animals and logs w'ore floating about every where, and 
eleven square-rigged .vessels besides small one were totally lost. 

In the same paper, p. 458, it is stated that in the Antigua Hurrir 
cane of 1772 the sea at Santa Cruz rose seventy feet above its usual 
level and carried every thing before it. 

205. In the Southern Indian Ocean. The brig Charles 
peddle to which I have before alluded (pp. 40 and 89) between the 
82nd an,d 27.th of February, scudded round and round on the track of 
a Cyclone for five successive days ! When her log was carefully worked 
np, it was found that by it alone her course and distance was North 42^ 
!|East, 111 miles, while by good latitudes and chronometer sights, 
before and after the Cyclone, she had really made good in these few 
days a course and distance by observation of South 55*^ West, 3G0 
piiles ; giving her, thus, a current (the Storm-waye) of South 52® West, 
476 miles, or in round numbers (which would require 480 miles) four 
mijes per hour for the 120 hours, or five days. The average distance 
from the centre at which she scudded round it, is about 42i- miles ; 
the greatest being 62 miles and the least 25 miles. There is no doubt 
of the carefulness and authenticity of this vesseVs log, which was pro- 
cured for me by the Master Attendant at the Mauritius, Capt. Royer, 
and of her position being nearly correct, for she had just left the Mau- 
ritius and returned to it after the Cyclone, it is thus clearly an unques- 
tionable instance of the Storm^wave. 

206. Another has just occurred in the case of the ship Tudor^ 
(Capt. M. J. Ijiay, which vessel, bound to Calcutta, in Nov. 1846, 
encountered a severe Cycslone in Lat. 13® South, Long. 83® East and 
hove to, to allow the centre to pass to the Northward of her, for 16 
hours. Captain Lay had excellent sights before and after the Cyclone 
and estimates his drift at 56 miles during the time he was hove to ; 
yet he found that he had been set 133 miles to the West of his (load 
reckoning, and his estimate would still leave 77 miles of drift in (he 
sixteen hours to be accounted for, and this we can only do by suppos- 
ing both Storm-wave and Storm-current acthig together (as the ship 
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was very near the centre, having her barometer down to 29-20), at the 
rate of nearly 5 miles per hour. 

207* On the Coasts op Australia. In tlxe account of the 
Port Essington Cyclone p. 53, already alluded to, it is stated that the 
sea rose ten feet and a half by measurement above the usual high-water 
mark. This Cyclone was one of great intensity, though of small extent, 
and its centre did not pass, it appears, exactly over the settlement, but 
it is quite probable that the rise was a true Storm-wave. 

208. There is also a very clear and remarkable account of the 
Storm-Currents in the Nautical Magazine for 1841, p- 725, on the 
Western Coast of Australia, by Commander Wickham, of II. M. S. 
Beagle who says, 

"There are other never-failing indications of a Northerly wind, (with which the 
N. W. storms begrin on the coast,) such as the changre of the current, which owinff to 
the prevailing Southerly winds usually set to the Northward, but run strong to the 
Southward during Northerly v/mUs, frequenlly preceding them, and giving more timely 
notice than the barometer.” 

Again, after describing a N. W. gale, and those scorn to be truly 
, Cyclones, for “they commence at N. N. E., and invariably veer to the 
"Westward, and between "W. N. W. and W, S. W. blow the hardest,” 
he says, p. 725 N. M. 

" The change of current did not precede the win<l, but changed with it When the 
gale was strong from N. W. and W. N. W., the current ran a knot an hour to the S. K, 
and when the wind changed to S. W. it ran with ihu same velocity to the N. K.” 

He also describes a Storm-wave, or rise of the water, p. 722. 

“ A rising of the water is likewise a certain prognostic of a Northerly wind, and bus 
been invariably noticed at Swan Jlivcr to precede all gales from that (pturlcr : this of 
course can only he observed while at uncdior on the coast.” 

It is evident that the “ rise of water” is the effect of the disinui 
Storm-wave, and that it at once explains the current. Ab ohBcrvatiouH 
are collected, we shall doubtless find on this, as on more peopled (joustn, 
the points where the centre of the Cyclones come to land, to bo those 
where the Storm-waves and currents are most strongly felt, Tlic sets 
of current along the Coromandel Coast arc very well known, mid at the 
approach of the Cyclones arc often very strong. 

209. In tuk Bay or Benual, I have been enable to aseertaiu, 
cprfiiinhj, by means of eireular letters and (pUMies addrcsaeil (he 
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commanders of the Pilot and Light vessels stationed at the Sand 
Heads, that at the approach of, and during gales from the Eastward, 
or Cyclones, a heavy set of from three to five knots an hour from the 
Eastward is experienced. If the Storm Card he laid down at the head 
of the Bay of Bengal, and moved across it from East to West, or up 
from the S. W. to the N. E. which are the usual tracks, it will be 
easily seen how the weaker of these currents are Storm-currents, and 
the stronger ones probably Storm waves, as occurring when the centres 
pass near to, or over the Sand Heads, or farther up, which they not 
unfrequently do. Nothing, indeed, is so common as for ships which 
have put to sea from the Floating Light to gain an offing, to find them- 
selves most unexpectedly, and after large allowance for their drift, in 
shoal water on the edge of the reef off Point Palmiras ; and Arab and 
other foreign vessels, as well as not unfrequently English ones, unac- 
quainted with this peculiar currrent in bad weather, are often wrecked 
thereabouts. In a number of Logs and official reports from the Pilot 
and Light vessels at the Sand Heads, collected for the investigation of 
the Cyclone of October, 1848, in the Bay of Bengal. I find this cur- 
rent mentioned in several logs ; the rates assigned to it being from 
3 to 4 knots per hour, and the average of the whole knots. One 
vessel indeed anchored in 35 fs. water with his kedge, but found that 
he could not hold on and shortly after that the current was so strong 
that the vessel would not steer with a 5 knot breeze. 

In the London" s Cyclone of October 1832, as quoted at p. 134 the 
ship Albion, Capt. McLeod^ ran up from 15® North Lat. in about 
Long. 89i-® East on the Eastern verge of this Cyclone, track i on Chart 
III., with a terrific hurricane about South. When they thought they 
had run as far as they prudently might, they prepared to heave to, 
but suddenly saw discoloured water ahead, and before sail could be 
made, were in 8J fs. on the tails of the Sunderbund reefs, but for- 
tunately beat off. Capt. McLeod says : — 

** I remarked in the foreeroing' our consternation at seeing discoloured water ahead* 
and well it might be so, for it is almost incredible that wc over-mn the Log 70 miles or 
upwards in 30 hours, after allowing at the rate of 10 miles an hour under barc-polcfi j 
(in a merchantman), besides we made a very liberal allowance, in working up tlic dead 
reckoning as a precaution to keep ahead of the Log : Could this be the Storm- wave 
youspoakof?” 
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I have no doubt it was the combined eiTect of the stoi’m-wave and 
storm-current. 

210. In the China Sea. We have several notices here of undoubt- 
ed authenticity, being logs and reports from the Captains of the East 
India Company’s China ships, vrhowere all skilful navigators, and men 
far above any suspicion of exaggerated or careless reports to the Court 
of Directors, as they v^ere liable to be very strictly called upon and 
heavily fined in cases of delay, or damage, or misrepresentation, which 
last would always be known by the evidence of their numerous officers. 
Hence these documents are of as great value as the logs of men-of-war, 
and as the instances are very extraordinary, it is important that the 
reader should know that they are quite trustworthy before ho reasons 
on them. 

The following are instances, in this sea taken mostly from my Sixth 
Memoir. 

211. Korsburgb, who had great personal experience, and who 
made also extensive enquiries amongst those who were well acquainted 
with the China sea, says p. 289, speaking of the tyfoons between the 
Grand Ladrone and Hainam, as coming down from the E. N. E. (such 
as our tracks I. IV. V. and XI. on chart IV.), upon ships bound to 
China* after describing the changes and shifts of wind, from N. W. 
and North to N. E. and East, S. E. and South, adds in conclusion. 
‘‘The current at such times runs strong to the Westward,’’ and again, 
“When a gale happens to blow out of the Gulf of Tonking from North 
Westward and Westward, the current at the same time sets generally 
to the S. W. or Southward, in the vicinity of the ParacclH, or where 
these gales arc experienced.” With the Storm Card, and with attention 
to what has been said in the preceding parngnii)hs, it will bo seen at 
once why this dilTcrcncc is made. In the first instance, a ship crossing 
the South Western quadrants of a tyfoon Cyclone— if as we have dcN 
scribed, she does so rapidly with a fair wind and then heaves to at, or 
close to the centre, finds the Storm-wave and Storm-currents botlx sot- 
ting her the same way for the greater part of the Cyclone, while in the 
latter case as she remains eutiiTly in the Southern quadrants of it, th(‘ 
storm is carrying her to the S. W., and the storm eurreut to tlu. 
S. E. so that between the two and her drift, she may find the earnml 

* Tlioy never pursue this rouio if bumi.l from (Jhhm hoinrHur-l. 
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Soutlierly aiid South Westerly, and sometimes no doubt South East- 
erly. 

212. In July 1780, the H. 0. ship London^ Captain Webb, was 
driven at four in the afternoon from her anchors, in Macao, Roads,* 
and was obliged to put to sea with an E. N. E. gale. She stood out 
with all the sail she could carry, and at six had the Grand Ladrone 
bearing N. E. At eight she was In 20 fathoms water, and the wind 

flew round*’ to S. E.> and at midnight to South. At day-light (or 
say about 7 A. m. in such weather), they had driven close in with the 
land, in 12 fathoms water, and were saved by their sheet anchor. 

** The drift we made was amazing. I imagined it at first only about fifty miles, but 
to my astonishment, when the gale was over, 1 found myself as low down as Haynan, 
within the Easternmostf island.” 

We may suppose Capt. Webb to have made the largest allowance' 
he could for his drift before so reporting, yet this ship must have been 
drifted, hy the Storm-wave alonei h>r the wind was at S. E. and South, 
which would have drifted her to the N. W. and North, upwards of 
125 miles in thirteen hours, (for the Taya Islands bear about W. S. W. 
175 miles from her position at 6 p. m., and Captain Webb allows 50 
miles, or nearly four miles per hear for the drift,) this gives ten miles 
an hour for the storm wave ! and in a W. S. W. direction or directly 
with the trach of the Cyclone. Making any allowance we please for 
her having been perhaps unmanageable, and at times before the wind, 
though her masts were all standing, and she was well prepared for the 
Cyclone, having her topgallant-masts on deck, &c. ; still this is almost 
incredible, were it not borne out by other strong instances. 

213. In September 1809, the H. C. ship Scalehy Castle was drifted 
in a tyfoon 111 miles to the Westward of her supposed position (no 
doubt after every consideration and allowance made),- in 48 hours, or 2.3 
miles per hour. This ship was not in the centre of her Cyclone though 
not far from it ; her barometer falling to 28-30. She was on the 
Northern side of the Storm-circle, and thus her excessive drift was 
probably rather a Storm current only. 

214. The H. C. S. Castle Huntley, 25th to 27th September 182G, 
was drifted in a Cyclone which was travelling from the South 77” East 

• Jour, Asiatic Society, Vol. XT. and Annual Register for 1781. 
t Printed Westernmost in original, but evidently an error. 
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to the North 77° West, and this while she was at porhaps 70 miles 
from its centre, at least 290 miles* in 46 hours, or nearly 5 miles an 
hour. If we allow the ship’s drift to he three miles, there still remains 
two per hour fot the Storm-current. 

We have thus, for this sea, clear and undoubted proofs of Storm- 
waves and Storm-currents of great intensity and considerable duration, 
and when we recollect that the China tyfoons often bring with them 
awful inundations on the coasts, f we can have no doubt that the phe- 
nomenon exists much in the form which I have described it. The 
close relation of the inundations to the Storm-wave, we shall presently 
shew. A careful consideration of our Chart No. IV. will show how a 
tyfoon-Cyclone coming in, perhaps at least from the Marianas, Bonin 
Islands, or Loo Choos, if not from farther Eastward, may sweep the 
Southern coasts of China with a huge wave, of power and extent suffi- 
cient to produce these extraordinary effects. 

215. I have not adverted here to the Northerly, North Westerly, 
and North Easterly currents, described by Major Rennell, Kelly 
and others and commented upon by Purdy in his able Memoir on 
the Chart of the Atlantic, as common and undoubtedly existing at the 
entrance of the British Channel, for the simple reason that I consider 
the whole of the data on which they are calculated as uncertain, and 
probably erroneous. Currents there are no doubt, and strong and 
most dangerous ones too, even in comparatively fine weather, but as 
before observed (p. 152, Note.) in how many merchantmen in the 
present day, is the Deviation of the compasses duly ascertained, 
studied, applied to correct the courses, and watched to see if any altera- 
tion occurs in it ? Until we know what was the Deviation on board 
of ships said to experience currents in fine weather almost all the log 
book currents^^ must be distrusted. Where ships in which the Devia- 
tion is known and allowed for, are hove to in a gale, and a duo allow- 
ance is made for their drift, or in the rare cases of a perfect calm where 
the current can be tried, we may reasonably allow that the current has 
existed ; but when the course on a considerable distance is really uu- 

* Mr. Wise, an officer of the ship, estimates it at “ upwards of 300 miles uud(!r 
hare poles." 

t To the Westward of Canton, where there arc no largrc rivers of which the strotniis. 
beinjy dununod up by the wind and swollen by the rains, might produce thorn. 

Y 
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certain to 5, 10, or even 20 degrees, we should waste time, had we 
even the details before us, to endeavour to analyse these data for our 
purpose, which is to demonstrate if we can ; or at all events to put the 
mariner on his guard against the temporary currents produced by 
storms.* 

* After the loss of the Great Liverpool Steamer belongingr to the Peninsular 
and Oriental Steam Navigation Company on Cape Finisterre, in 1846, a Committee 
appointed to investigate the circumstance, reported it as owing to an ** unusual in- 
draught,’^ and the P< and O. Company issued an order to their commanders that, at 
night and in thick weather they were to give Cape Finisterre (and strange to say 
Ushant was not alluded to !) a berth of twenty miles. In an article published in tho 
Calcutta * Englishman/ 1 commented upon this order as follows, after explaining what 
the Storm-wave and Storm-currents were. 

“ The rule given by the Directors of the P. and O, Company is, that at night and in 
thick weather, twenty miles berth is to be allowed to Cape Finisterre. 

** Now, putting aside temptation to * turn the corner sharp/ and supposing fully twenty 
miles to be always allowed, we shall show that instances may arise in which this is only 
half enough ! 

** The great storms of the Atlantic are, there is no doubt, very often, if not always; 
revolving storms of from 600 to 1000 miles in diameter, and travelling from the track of 
tlm Gulf-stream past the Bermudas and Azores to the coasts of Spain and Portugal, the 
Bay of Biscay, the Channel, or the Northern Ocean. They sometimes preserve their 
full size, and then appear to be gales blowing in nearly one direction only— -that is, veer- 
ing but very slowly— and sometimes contract in size, when their duration is shorter. 

** When the hrst case happens, there is probably little or no Storm-wave, or currents 
on the exterior borders of the storm ; but as it approaches or passes over a spot, these 
may be felt moderately and even strongly. In the case of the Great Liverpool^ if we 
take it that the Westerly to S. S. Westerly gales were the Eastern and Southern quad- 
rants of an Atlantic revolving gale, and the insets the storm currents, her case is clear 
enough : but we are told that, in future, a berth of twenty miles is to be given to Ca])e 
Finisterre. In ordinary cases, of a moderate current, this may be enough ; but taking 
the case where the centre of a storm passes near, and to the Northward of that point, 
the Storm-wave and Storm-currents together may induce a sot of at least three miles an 
hour. We will put it at two only, and allow the steamer to have run up from a sight of 
the Burlings. It is clear that to put her twenty miles wrong she needs only ten hours 
run in this Westerly set, the ten hours of an ordinary night in those latitudes, and (hero 
lies the mischief) the commanders may think that they fully take precaution enough if 
they give the Cape the 20 miles required. If the currents should unfortunately run 
stronger, or the thick weather lengthen out the nights, or render bearings or distances 
uncertain or impossible, the chances of another misfortune are much augmented. 

** Our view, then, is, that the rule laid down by the P. and 0. Company should ra- 
ther have stood thus : 

And the Board further direct that the ships of the Company, on the voyage between 
** England and Gibraltar, both outwards and homewards, and especially with reference 



163 


Part IV. § 216.*] JBdss' Straits; Channel; Ushant. 

216. The Western entrance to Bass’ Straits is also a locality in 
which what we have said of the Coast of China, (all things being 
reversed here as being in the Southern hemisphere, and in a high 
Southern latitude) might theoretically be expected to hold good ; and 


** to the extraordinary inset noted above, and the possibility that in cases where the focus 
** of a revolvingr storm from the Atlantic may be passing near Cape Finisterre, this dan^ 
** gerous inset may be much augmented, strictly enjoin that, when passing this point and 

the latitude ofUshantjif Southerly, S, Westerly, or Westerly gales prevail, or have 
‘‘recently prevailed, and especially if the barometer should have fallen, that a wide 
“ berth of from thirty to forty miles or more may be given in the night and in thick 
** weather.” 

“ We submit with all deferonce that this rule comes much nearer to dho present slate 
of nautical science than the one given. We are aware that experienced seamen usually 
say, and wo believe the * Directories,’ and ‘ Pilots’ also, that when a North Easterly 
storm is blowing out of the Chops of the Channel and Bay of Biscay, there is a strong 
current along the Coast of Portugal, and round Cape Finiaterre. If there is also a 
Westerly gale, this would be exactly a Storm-current, such as the uiithors we have 
quoted infer to exist, and Mr. Redfield, indeed, inclines to think with Professor l>ove 
of Berlin, that nil winds blow in circuits ; and certainly there is much to confirm these 
views. At all events, nothing should be risked for want of a trilling precaution, which, 
for two or three steamers in the course of a year may cost an hour or two more of slcam- 
ing, by making ruthop a wider circuit past these dangesrous points.” 

X at the same time drew up and addressed to the Lords Coniiuissioncrs of the Admir- 
alty, a paper of “ Inslructions to ojicers of ll, M, Navy, regarding the observations 
desired on the Slorm-ioave and StornifCu.rrent when in or near soufidings, and from, the 
LaU of Gibraltar to the British Channel,*' rospeotfully suggesting that it might bo pub- 
lished, as a meaus of obtaining some useful data to enable us to ascertain all the condi- 
tions of this danger, and offering to analyse the observations. Their Lordships, X am 
glad to say, have done me the honor to recommend its being printed in the Nautical 
Almanac, and 1 trust that all British seamen, at least, will see the groat importance of 
the questions, to them of life or death at lii);^os, which may depend on the investigaliou ; 
and aid me by all the information old or new which they can collect. The Peninsular 
and Oriental Company in acknowledging my communication, acquiesce on the part of 
their commit loo and for thcniFolvcs, (and they had the best nautical advice in Loudon 
to consult) in the utility of the suggestion. The sailors must do the rest for themselves 
by furnishing material. 

yiucc iho fii’Ht edition of this work X have met with an account of tho loss of H* M. S. 
llcpulso on the t)th March 1800, on a suuken rock, supposed to be the Maco, about 25 
leagues S. Must of Uslnuit j in which it is staled that on Saturday tho 9th, it was blow- 
ing a very heavy gale, aud the shiji having shaped a course to carry her far to the 
Westward of llsliaut,owing to the thickness of the weather (not having had an obser- 
vation for some days) ami the dilfercnt set of the tides, had got near throe degrees! to 
tho cjist. of her reckoning to which the Ions is atlrihulcd. She was at the time she Rtnurk, 
going ueaily right bcinro the wind, which was thus we may suppose to the S. W. or 
V 2 
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Bass* Straits 1 Storm- Wave. [Part IV. § 216. 

if the reader will first refer to what has been said of the tracks of 
storms hereabouts, (p, 54) and then placing his Hom-Card on a 
Chart move it along from the West or W. S. W., to the Eastward, he 
will eee at once that there are good grounds for supposing at least, 
that with the heavy Westerly or North Westerly gales forming the 
North and N. W. quadrants of a Cydone, which has travelled in from 
the Southern Indian Ocean, strong Storm-currents or a strong Storm- 
wave, or both acting the same way, might occur. And so it notoriously 
proves, for the repeated and dreadful wreeks of Emigrant ships off the 
N. W. point of Van Dieman’s Laud, with the “ narrow escapes” of 
many, which have just seen their danger in time, are indubitable proofs 
of it. The following, which is abridged from a newspaper notice, is a 
direct instance, and it appears to be written by one who understood 
something of nautical matters. 

** As to the Westeru entrance into Bass’s Straits, the writer of this has reason to be 
glad that Providence preserved him and the ship in which he sailed from England from 
the fhte of the Cataragui as she was in very nearly the same latitude and longitude, 
and during a dark stormy night, in soundings which, compared with Captain Stokes' 
Chart, show her to have passed close to the Harbinger and Navarin Kocks, on which 
vessels have been previously wrecked. 

That there is probably a set of some kind off the coast, Westward of Cape Otway, 
by which ships are carried to the Southward is very probable. Captain Stokes does 
not, however, allude to it. Something of the kind probably occurred to the CataraqxU, 
for Captain Stokes ascertained by correspondence with her owners, that the master 
had his chart on board. When it is considered that the coast slopes down rapidly from 
the Great Australian Bight to King's Island and the Western side of Tasmania, it is not 
surprising if there should be under the action of Westerly winds, frequently blowing a 
heavy galCi a deffeoUon of the current, setting a ship in dark stormy weather out of the 
proper course ; and it is matter of surprise rather than otherwise that but five wrecks 
(however fatal they may have been) shouW have taken place off King’s Island in 
twelve years. It is to be hoped that for the future, with lights on Cape Otway and the 
Kent Group, the navigation of Boies’s Strait will be as safe as the British Channel, 
where it will be recollected, wrecks occur off St. Catherine’s, in the Isle of Wight, from 
a set off from the Channel Islands, as in the case of the Clarendon West Indiaman, which 
was cast ashore on a rocky ledge, despite all the lights from the Lizard to ihe Needles, 
during a S. W. October gale, which the writer recollects, having been exposed to it, and 
having lost relatives in the wreck of the ship.”— Sydnei/ Morning Eerald, Dec. 10. 

Southward, and thus in the front of a Cyclone, if it was one j with the storm-wave carry- 
ing her as I have described.. The great rises of the water in the Ports of Brest and 
thence to the Southward in bad weather, with certain winds, are exactly analogous to 
what os we have just seen, occurs elsewhere. 

• Wrecked at the entrance of! Bass’ Straits with 400 Emigrants on board. 
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Part IV. § 219.] of Mexico ; Tweed Steamer, 

217. The seaman also adverting to what has been before said that 
winds may be blowing in true circuits (Cyclones) without rising to the 
force of a gale or hurricane, should bear in mind that in narrow seas 
especially, and where perhaps other causes may be acting, and acting 
the mme way so that two moderate causes may produce a strong effect, 
the Storm-wave and Storm-current may also be acting then to a certain 
extent, and carrying him far out of his reckoning while he is deprived 
of observations in dark gloomy weather. 

218. The Nor tee of the Gulf of Mexico, may often be of this de-^ 
scription, for storms there which are moderate as compared with hurri-^ 
cane forces, may yet be true Cyclones, and produce Nortes, (Northerly 
gales) in various parts according to their tracks. One coming into the 
Gulf from the S. W. or South, or from the Pacific Ocean across Cen- 
tral America, might give a No7*te on its '^V'estern edge, and one coming 
in like the tracks V. XII. XV. &c. on Chart I. would also give a 
Norte on its Western verge. In the two cases ships would be carried 
quite different ways by the Storm-wave if it existed, for this would be 
regulated by the track of the storm. 

219. The dreadful loss of the Royal Steam Mail Company’s Packet 
ship Tweed on the Alacranes, in 1847 appears to me not improbably a 
case of the Storm-wave in a moderate gale, as I have just described it. 

The following account is given in the Steam Navigation Qaaette, 
and Nautical Standard^ as to wind and weather previous to her strik- 
ing, from the statements of the first and second officers. 

** It appears from the atatement 1 have received, (at a brief interview, immediately on 
their arrival, with Mr.BUiaon and Mr. Onslow, the first and second officers,) that 
the unfortunate Tweed loft llavannah on the evening of the 9th of February for Vera 
Cruz, with a fresh Soulhorly breeze, that lasted about ton hours. It soon after became 
thiok,andat midnight on the lOtli the wind suddenly shifted to the North, and iu a 
short time it blow a sitif* Norther,' weather still thick, sun obscured, and no observa- 
tion. At 3-30 A. M. on tlio 12th, when the Captain judged the ship was 30 miles to the 
South of the AlacranoH, the look-out on the forecastle cried out* nreakors a-hcad.' 
Captain Parsons, who was on deck, hearing them at the saino moment, immediately 
ordered thu engines to bostotiped and reversed, and the helm to be put hard a starboanl, 
which order was iuHtuntly obeyed, hut the fore-sail, fui’o-trysaiI> and fore-topsail being 
sot, and a heavy sea ruuuing, she forg(}d a-head and struck," 

Prom tbo Ilavannab to the Alacraues, tlio true course and distance 
is South 8 1^ West 4 10 miles, though it becomes somewhat curved 
while ruimiug along the Coast of Cuba, but this wc will leave out, 



166 Tweed Sterner; Inundations. [Part IV. § 220. 

The vessel seems to have had ten hours run with a Southerly breeze, 
(under the lee of the coast of Cuba,) and then thick weather till mid- 
night on the 10th, when the shift of wind took place, this gives her at, 
let us say, nine knots an hour from 6 p. m., on the 9th, 30 hours run 
or 270 miles, which would bring her about opposite to the middle of 
the channel between Yucatan and Cuba. 

Now placing a Storm Card (even upon our small chart) so as to 
give the Tweed a Northerly wind (Norte), and supposing the storm to 
have slowly moved up on a course about parallel to our track XV., we 
can see how the Tweed standing across, but nearly along with it, might 
keep the Northerly winds till 3-30 a. m., of the 12th, or 15^ hours 
longer, and yet be set up 30 miles to the Northward of her supposed 
position. The error in position might also, it is true, arise from a 
small unknown deviation of her compasses, but the account of the wea- 
ther is distinctly that of a moderate Cyclone, and in narrow seas, as 
before said, the seaman cannot be too careful, or too often recollect that 
two or more petty causes acting the same way may produce a serious 
amount of error. 

Colonel Reid^s Chart (at p. 399 of his work 2nd Ed.) of the storm 
which dispersed the Spanish Fleet under Admiral Solano in 1780, is 
exactly one of a Cyclone passing on the track which I describe, 

220. Inundations from the Storm-wave. I have shewn the 
seaman, and I trust satisfactorily, that there exist in many parts of the 
world, both Storm-waves and Storm-currents, which for him, and while 
at sea, are to be regarded and calculated upon as currents ; and no 
doubt we shall find, as our knowledge extends, that they exist in other 
parts, and moreover obtain more accurate knowledge of them every- 
where. I now proceed to shew him that there really exists an actual 
wave or elevation of the sea, as announced theoretically at p. 11 and 
described at p. 154 and following ones, which rolls in upon the land like 
a huge wall of water ! as such a supposed wave should do, causing 
of course dreadful inundations. He may at first suppose that he has 
little to do with the inundations on land, if he can keep his ship in 
safety at sea ; but lest this objection should occur to any, I answer 
first, that it is of much importance to prove that there is a real lillcd 
wave ; and next that this very wave, while it is a source of great danger 
—for ships have been swept out of docks and rivers by it— is on the 
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Part IV, § 223.] Inundations from the Storm-Wave, 

other an element of safety, for it has sometimes carried vessels over 
reefs and banks, so as to land them high and dry, and preserve at least 
the lives and cargo. Of this the case of the Briton and Bunnimede 
already alluded to, pp. 47, 91 is a striking example, both ships being 
carried at night, and while in the centre of the vortex of a furious 
Cyclone, over reefs which are dry at low water, and thrown up amongst 
the mangroves ! Captain Hall of the Briton, estimated that the whole 
rise of the water must have been 30 feet, judging from marks on 
shore. If from this we take 1 0 feet for the tide, we have still 20 feet 
for the storm-wave ! 

22 K Col. Reid in reference to this says, p. 513, 2nd Edition : — 

** An anchorage, which would be of sufficient depth in ordinary gales, might prove too 
shallow during a hurricane, in consequence of the depth of the trough of the sea, from 
the unusual undulations created by such storms.^ Instances have been here given, 
when the effect of hurricanes, blowing into a hay, has been to heap up the water within 
it for a time ; so that vessels which have dragged their anchors during such a crisis, 
have been carried into places whence they could not float after the storm had passed over. 

** The opposite consequence may also occur : such as happened to the Lark, survey- 
ing schooner, when at anchor off the west coast of Andros Island, in the Bahamas, 
* Owing to the receding water, that vessel struck heavily from 6 to 8 i*. m,, on the 6tli 
of September, 1838; but floated again on her being raised by the S. E. gale, whilst the 
wrecking schooner Favourite, 68 miles North of the Lark, was left completely dry.* 

But tins sort of inundating wave, as will be seen, must not be coti- 
founded with that gradual rise of the sea or rivers which is familiar to 
our mind as the heajping of the water by the eflFect of wind, 
and which always occurs gradually. The wave, of which we shall give 
instances, is one resembling that which so often accompanies or follows 
earthquakes. In some cases, indeed, the Cyclone, earthquake, and 
wave of inundation have apparently all occurred together I 

222. In the West Indies. In the great hurricane of 1772, 
which devastated St. Christophers, St. Croix, St. Eustatia, Antigua, 
Dominica, &c. it is stated (Annual llegister for 1772) that at Santa- 
Criiz the sea swelled 70 feetf above its usual level roaring so 
that it was heard a hundred miles off. It overtook and swept off 
above 250 persons who ran up to the mountains to save themselves. 

223. At Savanna La Mar, which was totally destroyed by the first 
of the two great October hurricanes in 1780, we find that — 

Liout. Smith’s Report, Nautical Magazine for January 1839, p, 30, 
t So ill the Annual Register ! 
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“ The gale began on 3rd October, from the S. E. at 1 p. m., abating about eight ; 
the sea during this last period exhibited a most awful scene. The waves swelled to 
amazing height, rushed with an impetuosity not to be described on the laud, and in a 
few minutes determined the fate of all the houses in the bay. About ten, the waters 
began to abate, and at that time a smart shock of an earthquake was felt. 3’hree ships 
were carried so far into the morass, that they could never be got off.”* 

Colonel Reid says, referring to other notices of this storm — 

" There seems no reason to doubt, from what we now know of the effect caused by 
hurricanes, that Savanna La Mar was overwhelmed by the accumulated water of the 
sea raised solely by the power of the wind.” 

224. In the second great October hurricane 1780, which begati on 
the 10th October of that year, and committed dreadful ravages at Mar- 
tinique, we find, from a French official report, given p. 344, by Colonel 
Reid^ and of which I abridge and translate what is essential to our 
present subject that (apparently) about the time that the centre was 
passing close to the town of St. Pierre and Fort Royal, 

** An awful * raz de marSe/f completed the misfortunes under which we were suffer- 
ing. It destroyed in an instant, upwards of 150 houses on the sea shore, of which thirty 
or forty were newly built j those behind them had mostly their fronts driven in, and the 
goods contained in them almost totally lost It was with much diffculty that the 
inhabitants escaped with their lives.” 

* Abridged from the 2nd Edition of Col. Reid's Work, p. 297. The account therein 
is copied from the Ajinual Register* 

t Raz (or Ras) de Mar6e. This word is used by the French to express every sort 
Of sudden swell, or waves, or rollers from the sea, whether occasioned by tides or cur- 
rents ; except the lores of rivers which they distinguish by the word macrCe or mascareL 
The definitions of “ Ras or Ras de mar^e” (whence no doubt, our word “ Race**) are j 

** Has des Conrans (current races) masses of water which at sea in narrow passages os 
amongst islands, shoals, rocks or coasts advance with rapidity. Finally ** Ras de marte** 
(tide-race) a name given to those swells which, without appearing to be driven by any 
wind are fprnied suddenly, increase in a tnoment, and mark some strange agitation in 
the waters of the ocean,” so far Rotnme in his Dictionaire de la Marine. At Bourbon 
and the Mauritius, the heavy rollers which, as in many other places as at Madras and 
St. Helena, rise suddenly and break with tremendous force, are called by this name of 
ras demarde, though the rise and fall of the tide there is very small. Mr. Thom, p. 340, 
in the notes to a French table of Barometric Observations, made at Bourbon during the 
Mauritius hurricane of 1840, has given in it the remark of*' Ras de marde tvesfort from 
the 7th to the 11th, so that no communication could be held with the shipping.” The 
Cyclone did not extend to Bourbon. A tremendous ras de mar6e is also experienced in 
the harbour of Port Louis, when hurricane-Cycloncs pass to the Westward of the 
Island. In January .1844, five vessels at once were thrown on the rocks near the Bell 
Buoy, where they had anchored, or were close in, endeavouring to get into the harbour. 
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Part IV. § 226.] Inundation ; Barhadoes^ Bermuda. 

225, At Barbadoes “ the sea rose so high as to destroy the forts,” 
and at several other of the Islands the same kind of devastation is 
alluded to. It will be noted that the Cyclone came up from the S. E., 
and that Bridgetown and the ports of Martinique alluded to in the 
foregoing report are on the S, W. and West, or leeward sides of their 
respective islands, so that the sudden rise of the sea has much more 
the character of a true elevation of the waters, by the effect of the 
centre, than of a mere wave or number of waves rolled in upon the 
land by the horizontal force of the wind ; as we see in high spring tides 
with strong South Westerly and Southerly gales on low parts of the 
coast of the South and West of England for instance, 

226. In the Bermuda storm of 1839, referred to at p. 28, and 
which was no doubt a true Cyclone. Colonel Reid^ p. 449, 2nd 
Edition says, 

By examinatioQ of the South coast of the islands, the sea was found to have risen 
fully eleven feet higher than the usual tides. It carried boats into fields thirteen feet 
above the usual high-water mark, and removed several rocks, containing by measure- 
ment twenty cubic feet, some of them bearing evidence of having been broken off from 
the beds on which they rested by the surge. On the North and leeward side of the 
islond, and within the chamber ? of the dock-yard, the water was observed to rise two 
feet and half higlier than the ordinary tides. 

** As the weather became fine at Bermuda, and the hurricane proceeded on its course, 
the Northern reels of the islands, in their turn, presented a line of white surge from tli^ 
swell, rolled back by the gale. Vessels as they arrived from the East or the West, 
reported that they met the wind in conformity with what appears to be a law of nature, 
in these tempests. Thus the Jan6 coming from Baltimore and the Westward, had the 
wind Northerly \ whilst the schooner Governor Reid, from England and the Eastward, 
had the wind Southerly,” 

It will be noted that here the great rise was ou the windward side "of 
the island, and but a small one to leeward ; but we may well suppose 
that over a large extent of reefs and islands like the Bermudas, lying 
directly in the track of a Cyclone, the wave might divide and roll off 
to the East and West, leaving a comparative hollow or curve on the 
North side of the islands ; an effect which wo frequently observe on a 
small scale, amongst reefs and rocky shores, where the waves rolling in 
arc divided by a ledge or a single rock ; a boat riding to the shoreward of 
which, will seem to sink, iu her smooth water, lower than the surround- 
ing waves on both sides, though it is really these which arc raised 
above her, and they afterwards unite i^^ the common elevation of the 
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1 70 Inundation of Coringa. [Part IV. § 228. 

swell a little withiu shore of her;* the spot at which she is riding 
being perhaps really elevated, though but a little, above its usual level* 
227. Mr. Red£eld in his first Memoir, published in 1830, de- 
scribing a Cyclone of which the centre passed close to New York, says 
that— ^ 

** Tlie gale was from N. E. to East, and then changed to West. More damagre was 
•ustumed in two Uours, tlian was ever before witnessed in the city, the wind incroasinff 
duHng’ the afternoon, and at sunset was a hurricane. At the time of lovi water, the 
what ft were oversowed, the water having risen thirteen feet in one hour” 

228* In the East Indies, Coringa on the Coromandel Coast, is fre- 
quently subject to inundations from gales blowing from seaward, and 
the consequent rise of the waters of the river Godavery ; but these are 
gradual, though rapid, rises, and when occasioned by the river the 
waters are of course fresh, and when by the sea, salt. I should men- 
tion also, that the tracks of the storms in the middle of the Bay of 
Bengal, appear to direct themselves very frequently towards this station 
aud that of Cuttack, (see Chart No. III.,) probably from their being 
situated at the mouths of the valUes of two considerable rivers, while 
the rest of the Coast is, as it were walled with high land at a short dis- 
tance in the interior. 

In December 1789, Coringa was utterly destroyed by a succession 
of three great waves, which rolled in upon it, apparently during a hur- 
ricane Cyclone. IVt. De La Place of the French Frigate Za Faxmurite 
who collected his account ou the spot, about 1840 says, Vol. I, p. 
285 of his voyage, 

** Corlnsra was dostroyed iu a single day. A frigUlful pbeonomonon reduced it to itH 
present state. In the month of December 1789, at the moment when a high lido was at 
tu highest point, and that the N. W. wind blowing with fury, aocumulaied the waters 
at die head of the bay, the unfortunate inhabitants of Coringa saw with terror, tliroe 
monstrous waves coming in from the sea, and following each other at a short distance. 
The first sweeping every thing on its passage brought several feet of water into the 
town. The second, augmented these ravages by inundating all the low country, aud 
tim third overwhelmed every thing.” 

• 1 write tliis with a vivid recollection of the very appearance, having been, now 
above thirty years ago, severely beaten and bruised in swimming off through the surf 
on a coral reef to help to save a boat under my charge, tho two men in which could not, 
without a third hand, weigh the grapnel!, and pull her out in time to round a point of 
the reef, to get her into a safe berth. It was only after repealed trials, and taking ad- 
vantage of the smooth hollows, that I could reach her. 
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Part IV. § 229.] Inundation of Ingeram, 

The town and twenty thousand of its inhabitants disappeared ; 
vessels at anchor at the mouth of the river, were carried into the plains 
surrounding Yanaon, which suffered considerably. The sea in retiring 
left heaps of sand and mud, which rendered all search for the property 
or bodies, impossible, and shut up the mouth of the river for large 
ships. The only trace of the ancient town which now remains, is the 
house of the Master Attendant and the dockyards surrounding it. 

229. So far M. De La Place whom I have exactly translated, but 
he makes the year 1 789, and the Cyclone to have occurred in December, 
but in the Annual Register for 1788, is a letter (p. 238) from Mr. 
Parsons to A. Dalrymple, Esq. describing an inundation from 
the Storm-wave of a Cyclone which occurred at Ingeram, five miles 
South of Coringain the month of May 1787, from which it would 
seem that there were two of these dreadful visitations. Mr. Parsons 
whose account I abridge says — 

From the I7th of May, it blew hard from the N. E. but nothing was apprehended on 
the 19th, at niffht it increased to a hard ffale and on the 20th in the morniogf it was a 
perfect hurricane, untiling houses, and beating in doors and windows, blowing down 
walls, &c. A little before eleven it came with violence from the sea, and I saw a mul- 
titu<le of the inhabitants crowding towards my house crying out that the sea was coming 
upon us. I cast my eyes in that direction, and saw it approaching with great rapidity 
bearing much the same appearance as the bar (birre) in Bengal River* t took refuge in 
the Old Factory, which is built on a high spot and well elevated : so that we were not 
driven to the Terrace. I think the sea must have risen fifteen feet above its natural 
level, the wind favoured the subsidence of the waters (at 4 p, m.) by coming to the 
South where it blew the hardest. At five I got to another house during a lull. It blew 
very hard the greater part of the night, and at midnight veered to the Westward and 
was so cold I thought wo should have perished os we reclined in our chairs. The gale 
broke up towards the morning. The natives have a tradition that about a century ago the 
sea ran as high as the tallest Palniipa-trees (45 to 60 feet at least). Every thing was des. 
troyed with us, hut at Coringaand nearer the sea, not more than twenty inhabitants outof 
4000 were saved. At first with them the sea rose gradually with llio tide, when it increased 
they mounted on to tlic roofs of their houses till the sea impelled by a strong Easterly 
wind rushed in ujion them most furiously when all the houses at the same awful moment 
gave wny. This was seen from the terrace of Mr. Corsar’s house, over which the sea 
sometimes broke, and when the wrecks of vessels were seen drifting post. At Jagger- 
nautporam about a thousand lives were lost and the inundation extended os far North as 
Apparah (15 miles N. N. E. from Ingeram on the Coast) but not many lives were lost 
there. It penetrated about twenty miles inland. It is computed that 20,000 souls and 
500,000 cattle perished. The writer farther remarks that it was considered very remarkable 
that the vast tract of low ground, from Gotondy to Bundaremalanka. on the South side of 
tlie Godavery, whicli is often overflowed by the spring tides, suffered very little. He consU 
ders that point Godavery and the small low islands near it broke the force of the sea." 
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Taking the average of the winds to have been from N. E. to South, 
this was a Cyclone travelling from the E. S. E. to the W, N. W. There 
was no calm centre, and no sudden shift is spoken of, so that we may 
suppose the centre to have passed a little to the South of Ingeram, but 
for our present purpose, this detailed account fully demonstrates the 
existence of the storm-wave and the terrific inundations it gives rise to. 

230. In 1839, Coringa was visited by another of these inundations, ‘ 
which by the Collector’s Report, (published in my second Memoir, 
Jour. As. Soc. Beng. Tol. IX. p. 401,) much resembled the one above 
described, to which indeed the old inhabitants seemed to have compared 
it. There are no accounts of distinct waves in this last storm, but the 
rise of the waters of the sea is described by one writer as rushing in 
witli such violence, that the only houses remaining at Coringa, are 
a particular large house and three or four other brick built houses. 
More than 20,000 persons are said to have perished. Vessels were 
drifted from the docks and rivers, and a large sloop (of 50 to 150 tons 
burden), carried four miles inland.” 

231 . Cuttack and Balasore have also been subjected to these inunda- 
tions, but one of the most frightful of them in recent times, occurred in 
May 1823, along the Northern shore of Cuttack from Point Palmiras 
to Kedgeree. 

A newspaper correspondent of the Bengal Hnrharu, writing from 
the spot, thinks the high wind not a sufficient cause, but that there 
might also have been an earthquake,**^ but as I have traced the Cyclone 
in from sea at least for two days, (track g Chart III.,) I see no reason 
to doubt its being a Storm-wave. It is said in these notes that — 

** All the Natives agree in asserting, that the sudden flood consisted of three great 
waves only, and that these occurred in the short period of one minute, the last wave 
rising about 9 feet above the highest embaukinent,t and committing, of 0001 * 86 , the most 
awful mischief in Us progress. Upwards of 600 native villages are stated to have been 
destroyed.’^ 

In October 1831, on about the same parts of the coast, another 
storm inundation and wave occurred. In an official report, it is stated, 
that the sea came in ' in a tremendous wave.* 

232. In 1822, an awful inundation took place at the stations of 

• None of the accounts allude even remotely to any shock, and it would have been 
probably felt at Calcutta where there was no storm. 

t I’lie embankments ai*e probably not less than from 10 to 15 feet high. 



173 


Part IV. § 234.] Storm-Wave at False Point. 

Burisal and Backergunj, at the mouth of the Megna; hut here 
though 50,000 human heings are said to have perished, the rise of the 
waters was gradual, and the strength of the inundation is described as 
coming in with the spring tides. This storm too, which I have accu- 
rately traced, as well as the former one, moved very slowly ; about 53 
miles in the 24 hours ; which may account for its not bringing so heavy 
a wave with it. See p- 73 where more details are given. We have also 
on the Coasts of China, and even from the islands of Hainam and For- 
mosa, frequent accounts of these tremendous inundations, accompanying 
their tyfoons ; and as there are no large rivers West of the Canton 
River, there seems no reason to doubt, that these are frequently Storm- 
waves, especially from the Tyfoon-Cyclones which travel up from the 
S. E., as will be seen on our Chart IV. 

233. I have also obtained at 60 years of interval, exactly a corro- 
boration, if any were wanting, of this phenomena given by an eye witness, 
a sailor, and one placed in the most favourable situation for observing it. 
During the remarkable Cyclone of the Bay of Bengal, in October, 1848, 
(Eighteenth Memoir, Journal Asiat. Socy. Beng. Vol. XVIII.) which 
descended in the middle of the Bay and travelled up to False Point 
over which the centre passed, Mr. Brackley, the Superintendent of the 
False Point Light House, after describing the passage of the calm 
centre and the renewal of the Cyclone from the S. S. E. says — 

“ The rise of the tide which was about 9 ft. more than usual (entire 
rise 17 ft.) came in with a rush like the bore,* I saw it came in a 
heavy foaming surge of a wave, like the surf outside of Plowdcns' 
Island ; I heard it coming in and went up to sec what it was, and from 
the gallery of the Light House saw it distinctly. I at first thought it 
was the island being washed away. This bore came in about two 

clock in the morning, when the hurricane had reached its full height. 
To the North and East the tide rose 19 or 20 feet in all, or about 1 1 
feet above its usual height. Great numbers of lives and much property 
were destroyed by it. 

234. In the Malabar Coast Cyclone of April 1847, in which the II. 
C. Steam Frigate Cleopatra foundered, great numbers of the inhabitants 
of Kalpeni and Underoot, two of the Laccadive islands which are low coral 
banks, lying upon the track of the Cyclone, wore swept away by the 

• I’he very compuvisoii used by IMr. Parsons above. But, it wnsi hifyU \V5Uer at 9^ 
i». M. at False Point so that this occurred at three qoarlers ebb. 
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storm-wave while other islands at greater distances from the centre 
suffered but little from this causes All the islands were visited by a 
vessel belonging to the British Government which was sent to afford 
them assistance after the Cyclone, and this statement is taken from her 
official report, 

235. Enough then will have been said to shew the mariner, I think, 
that the wave really exists in many cases, and is therefore a danger to 
be borne in mind and provided against. I have not alluded to the 
well-known instances of our sudden rises of tide, and even true inunda- 
tions (as at St. Petersburgh)* in Europe, because these are probably 
more frequently the joint effects of tides and the driving up of waters 
by the wind, than the kind of disk or umbel, or pot-lid-shaped rising of 
the waters of the ocean, which we assume to be the true Storm-wave. It 
is in fact at times difficult so to separate the various causes, which may 
frequently all act together and all the same way, as to say where the 
one ends and the other begins. If we could meet with an instance in 
which the wave rolled in during the passage of the calm centre of d 
Cyclone, that would be so far a proof that we might exclude from that 
instance all the other causes, as tides, wind, &c., and affirm of it then 
that it was purely the Storm wave, or the effect of an earthquake ; but 
as yet, and from the frightful confusion which these calamities must 
create, wc have no accurate accounts of this kind nearer than that of 
False Point just quoted. 

236. P 3 rramidal and cross Seas. If the seaman will take both 
Storm Cards, and reversing one of them so as to have both sets of the 
wind-arrows pointing the same way, place the one upon the other 
upon a sheet of paper, he will then see that a iperfectly stationary 

* The St. Petersburgh inundation of November 1824, appears certainly to have been 
the effect of a storm, but whether of a true storm -wave at, or near, the centre of a Cyclone 
seems doubtful. At least I have not access to any documents which would show it to 
be clearly such, though its progression is clearly shewn from the S. W. to the N. E. 
being a violent storm on the Coast of England and Holland on the 15th from the N. W. 
and W. crossing the North Sea, Norway and Sweden, where whole forests are said to 
have been prostrated by it, and both in Sweden and Norway sudden uses of waters are 
noticed. At St. Petersburgh however, on the 19th in the morning, the waters of the Gulf 
of Finland drove up those of the Neva so rapidly that m less than five minutes the wlmle 
city was inundated, and the country for miles around, causing a frightful destruction of 
life and property. The rise of the water at Cronstaclt is stated to have been 14 feet. 
Twelve sail of the line and four frigates are said to have been driven on shore. 
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Cyclone would be raising a sea, which he might represent by so many 
rays towards the centre, and which therefore has wider intervals (i. e. 
is a lonyer sea) at the outer part of the vortex than towards the centre, 
where each wave must interfere with the other. 

If he will now suppose his hurricane moving on upon any track he 
pleases, and slide his upper Card gradually forward in that direction, 
he will see that it is only the front part of every hurricane which gets 
“fresh sea’’ to act upon,* and that every successive wave of the fol- 
lowing part, passes over and crosses in a thousand more ways even than 
those shown by the circles, the sea formerly left by the front portions 
of the storm. 

This is bad enough already : but if he will suppose moreover that 
there may be a gradual incurving of the wind arrows, to at least as 
much as two points at the centre, and then the wind blowing with such 
fury that nothing can resist its force, he will begin to suspect that what 
has been written and said of the pyramidal sea of a China tyfoon, or 
Mauritius hurricane, and sometimes of the West Indian ones may be 
no exaggeration,'!- and the more if he adds to all this the certainty that, 
at and near the centre, the sea may be raised in a disk or umbel of two 
feet above the general level by a fall of the barometer, shewing the 
atmospheric pressure to be diminished so as to compel that risej by 
the pressure of the surrounding ocean. He may farther also consider 
it as a well established fact that the Cyclone drives on to a consider- 
able distance before it, a heavy swell peculiarly its own, and which is 
felt at a great distance before the winds reach the point. See the next 
section on the swell felt at a distance. 

When the sailor has duly considered these facts and allowed them 
to be possible, he may then, though before incredulous, believe some 
of the following extracts, and think it worth while to attend to our 
rules for avoiding such predicaments. 

237. Lieut. Archer in his capital account of the loss of the Phesnix 
frigate, re-published by Col. Reid 5 p. 308, says ; — 

^ Wc may suppose too, that, as often occurs, it comes upon a tract of sea where only 
calms and ligcht winds with long: heavy swells’" have prevailed for some days. 

t If he will look at the rose enffine-turningr so common on the back of watch coses, 
he will undowtand how every little boss there might represent a sea worked up by the 
infinite crossings of the forces acting on the waters. 

t See p. 147 and Part V. at the Section on the barometer. 
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** Who can attempt to describe the appearance of things upon deck ! If 1 was to 
write for ever I could not grive you an idea of it— a total darkness all above, the sea on 
fire, running as it were in Alps, or Peaks of Teneriffe (mountains are too common an 
idea) ; the wind roaring louder than thunder (absolutely no Bight of imagination) ; the 
whole made more terrible, if possible, by a very uncommon kind of blue lightning.*’ 

238. Horsburgh says of the Tyfoon-Cyclones in the China seas, 
that they are — 

“ Frequently blowing with inconceivable fury, and raising the sea in turbulent pyra- 
mids which impinge violently against each other.” 

239. Mr. Thom^ p. 15, speaking from the log of the Robin Gray, 
in the Rodrigues’ hurricane, says : — 

** It is the sea however, which is most to be dreaded in rotating gales. It is described 
as having been a tremendous, cross, confused, outrageous sea, raised in pyramidal heaps 
by the wind from every point of the compass, and has been compared to the surf break- 
ing on a reef of rocks. In fact it was * such a sea as gave a ship no chance.’ Near the 
centre of the hurricane a ship is always unmanageable, even if she has not lost masts 
or rudder ; the lulls and terrific gusts, which follow one another in quick succession, 
are alone sufficient for this, but when we take into consideration the fierce conflict of 
raging waters, it is only wonderful how a vessel can live through such an encounter.” 

240. Capt. Himdle of the ship Fattle Rozack, whose able and 
scietttific log* I printed at length in my Eleventh Memoir, (Jour. 
As. Soc. Beng- Vol. XIV.) has given in it some remarks on the 
sea, in a Cyclone and at the approach of one, which are highly illustra- 
tive of what this sea is. The Cyclone of which the Memoir treats, 
was one in the Southern Indian Ocean, and is the storm track to 
which I have alluded, p. 41. Its track is that marked VIIL on our 
Chart, and it is also alluded to at p. 74. 

At the approach of the Cyclone Capt. Rimdle says — 

** 1 find the barometer considerably fallen, wUb an exceeding long swell from the 
Southward, and at 7 a high N. N. W. sea meeting the Southerly swell created an 
exceedingly turbulent sea. lu the squalls the sea has a strange appearance, tho two 
seas dashing their crests against each other shoot up to a surprising height, and being 
caught by the West wind, it is driven in dense foam as high as our tops. The whole 
horizon has the appearance of ponderous breakers.” 

‘When involved in the Cyclone he says — 


♦ A pattern for every sailor who loves his profession, and has the interest of his 
country, his owners or his own at heart. With a few hundred such ohservci's afloat, and 
access to their observations, we should be soon able to track and define the laws for 
storms all over the world. 




177 


Part IV. § 242.] Pyramidal Sea ; Distanl swell. 

** p. M., wind N. E. tremendous squalls blowing: witU inconceivable fury. The sea 
rising: in Uug:e pyramids yet having- no velocity, but rising* and falling like a boiling 
cauldron. I have never seen the like before. I was in the height of the terrible hurri« 
cane of September 1834, in the West Indies, I have been in a tyfoon in the China sea, 
in gales off Cape Horn, the Cape of Good Hope and New Holland, but never saw 
such a confused and strange sea. I have seen much higher seas, and I am sure wind 
heavier, but then the sea was regular and the wind steadier. 

" Noon, blowing with inconceivable fury at limes, with the sea I think more agitated 
and confused than ever ; rising up in monstrous heaps, and falling down again without 
running in any direction. Noon, laid to again.*’ 

241. So violent and remarkable are these seas that repeated 
instances have occurred, in which ships, running or bearing up, so as 
to cross the track of a Cyclone soon after the centre has passed, have 
found the sea still so violent in comparison with the force of the wind, 
and withal so irregular, that they have been in great danger of losing 
their masts. H. M. S. Serpent, with 2| millions of Dollars on board, 
the last instalment of the China Treaty money, hove to, as related in 
p. — to avoid a small but severe Cyclone in 27® South, 64® East, and 
when she bore up again crossed the track of the Cyclone. Commander 
PTeviU says, ‘‘When the barometer rose to 29.80, 1 wore and bore up, 
coming into a dreadfully confused sea, where the centre of this turning 
gale must have passed. For nearly 24 hours I thought I should have 
rolled my masts away, but by getting up runners and tackles for the 
lower masts and preventer shrouds for the topmasts previously fitted, 
I did not lose a spar. A like instance also occurred in the Oolconda's 
Cyclone in the China sea (sec pp. 78, 136) to the TAetis of London. 

Many more such extracts might be given, for they occur very fre- 
quently, but these will no doubt suffice to our purpose, which is to 
show that the best built, and best found, and best managed ship can 
rarely pass through the centre of a Cycdouo without damage, and pro- 
bably of a serious kind, if it be only that of the straining and tearing 
of years in a few hours. 

242. Swell felt at a distaiace from atorma* 1 have adverted 
in a preceding section of this part, to the swell felt on shores and in 
harbours, such as rollers, surfs, ras-de-mar^e, See,, at the approach of 
Cyclones, and these arc evidence enough that the swell often precedes 
the gale for a great distance, sometimes, indeed, for as much as 24 
hours. 

In truth, sailors want no examples of this ; but it may be as well to 
2 A 
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advert here to the fact, that in Cyclones of considerable extent and 
violence, the swell is often felt as a double sea, namely, one preceding 
the track, mixed up with one such as the wind at the Cyclone point 
of an ordinary storm would give. Thus, if we suppose that side 
of a Cyclone to be advancing towards us, which has the wind at South, 
as in the Northern Atlantic, the wind alone, if a straight-lined wind 
(see p. 9) would give an East and West line of sea, or what we call a 
Southerly sea, but as the storm is advancing to the East, it is also 
perhaps driving a sea before it in North and South lines, or a sea from 
the Westward. At a great distance the two forces will give probably 

a confused sea from the South Westward,’* but nearer the two seas 
may often be clearly distinguished, and are capital indications.* We 
might indeed distinguish these two seas by separate names such as the 
« Wave of Progression/^ for that sea which is driven before the body 
of the Cyclone and the “ Cyclonal wave/^ for the sea occasioned by 
the wind on different parts of the storm circle* The position and run 
of the ship, with the average tracks, and the laws of rotation which 
have been previously explained, and his barometer will show the sea- 
man in most cases when the cross sea is that of an approaching or 
passing tempest, and when it is that left by one already past, but 
which he is overtaking. The two seas may often be best distin^ 
guished from the masthead under the varying lights and shadows of 
a cloudy day. 

243. Captain Blay of the brig Standard^ an extract from whose 
log in the Bermuda Cyclone of 1839, (track A on our Chart No I.) is 
given, says in his remarks, p. 451 of Col. Reid^s work. 

** I remark that I have experienced several hurricanes at sea, and have invariably 
found, that by observing- strict attention to the set of the swell previous to the commence- 
ment, and even after, a tolerable correct idea may be formed of the direction tho wind 
is likely to take. 

“ I particularly noticed this in the last two which I experienced ; and on tho 2nd 
September 1838, in a hurricane that commenced at E. N. E. although tho sea when I 
first hove to, set from that quarter, I found it afterwards altered its direction, and came 
from S. E., and for sometime before the wind shifted to that point. 


* See at p. 165, Captain Rundle's clear descriptions of these crossing seas. Such 
phenomena must frequently occur, anvl those who will rcadthe quotation from Eonn 
Bacon which I have placed on the title page, will underetand why it is, now at least, 
desirable tliiit they should be always noted. 
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1 felt so confident from that circamstance that I should have the hardest of the 
storm from that quarter, that I continued to lay to on the starboard tack, well knowing 
that when the wind shifted, 1 should head the sea much better, and consequently the 
vessel would lie safer. 

“ In the storm of the 12th September last, although the sky looked much more dismal 
in the S. E. than any other direction, the swell gave no indication of the wind coming 
from that quarter; as it set constantly from the Northward.” 

Col. Reid in his new work gives abundant instances to shew that 
the swell is often felt at 10° or 15° of distance or even farther, and he 
thinks that the heaviest swell must always be in the line of the track. 
We must however in considering this question take the prevailing winds, 
trades, and monsoons into account ; and carefully weigh all the circum- 
stances before we finally judge of a swell or cross swell. 

244. The Noise of Storms. There appears no reason to doubt, 
and I have myself experienced it in one case at sea, and in another oil 
shore, that both at the commencement and at the passage of the centres 
of violent Cyclones peculiar noises are heard. At the commencement 
the wind sometimes rises and falls with a moaning noise like that heard 
in old houses in Europe on winter nights, and this in situations both 
near and far from the land, and independent of the noise made by the 
wind in the rigging. Capt. Rtmdle* who had not seen my Horn- 
Book of Storms for the Indian and China seas in which I first described 
it, at the time he wrote, exactly describes it in the following, almost 
incidental, remark in his notes : I do not like this gloomy weather 
with wind lulling and then coming on again with a moaning noise ; 
there either has been or will be bad weather.” In the summary 
appended to the Memoir in which his log is printed, I have iu addition 
to the description of the noise given above, said that in England, — 

We attribute it to the noise of tlie wind in the chimneys, or amongst the trees ; or 
on board a ship to the rigging : yet here there can be no doubt of its being as distinctly 
heard at sea as the * roaring and screaming* of the wind in a tyfoon or hurricane cer- 
tainly is. My present theory to account for it is this. 1 suppose the storm to be really 
formed and to be * roaring and screaming’ at, say 200 miles distance, and that the noise, 
if not conveyed directly by the wind, may be so reflectively from the clouds, os in the 
ease of thundor-claps. A noise is known on some parts of the Coasts of Eiigland by the 
name of' the calling of the sea’ as occuridng in flno weather, and announcing a storm 
and also in mountainous countries. All these may be connected, and seamen may render 
great service to science and to themselves by noting these curious phenomena.” 

• See Memoir, Journal Asiatic Society, Beng, Vcl. XII, 

2 A 2 
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The instance in wliicli it occurred with me onshore, very remarkably, 
was in the Calcutta Cyclone of June 1842, which forms the subject of 
my Seventh Memoir.* 

On the morning of the day on which the centre passed Calcutta, I 
have noted, — 

At daylight ** wind rising and falling.” 

Between daylight and 10 a. m. “ Wind rising and falling very remarkably at varying 
intervals of 15, 17, and 5 minutes, with the peculiar moaning noise which accompanies 
high and variable winds.” 

245. I have also met with logs in which this noise has been noticed ; 
jDol. Reid mentions, p. 36, that amongst the signs noticed at Barba- 
does by Mr. Gittens in 1831, who appears to have been a careful 
observer, and well acquainted with the signs of an approaching Cyclone 
was, 2ndly. The distant roar of the elements, as of winds rushing 
through a hollow vault.” 

In the log of the ship Ida^ given by Col. Reid^ (p . — ^ it is re- 
marked at the onset of a hurricane (Cyclone) as follows ; 

“ Fresh gales and squally weather ; at handed the fore-top>sail, and fore-sail ; at in- 
tervals the wind came in gusts tJten suddenly dying away f and continued so for four hours,** 

No doubt the moaning noise might have been distinguished here by 
an observant person if his attention had been directed to the subject. 

246. Passage of the Centre. The noise which is heard just at 
the passage of the centre of some of the most violent Cyclones is still 
more remarkable. All accounts, and we have many of them, agree in 
describing it as resembling the deafening roar of the most terrific 
thunder, though no thunder or lightning can be distinguished at the 
time, and it is a part of the storm itself, for it is at first not heard in 
the calm interval, hut in general gradually increases as the shift comes 
up to the hec^med vessel. The following extracts from various sources 
describe it. 

247. lu the log of the HamoutNs Cyclone. (Track s on our Chart 
No. II.) Mr. Thom gives, p. 95, the following passage, after describ- 
ing a calm which lasted from 11-30, a. m. to 12-30, p. m. "with a 
most awful silence,” during which the quicksilver disappeared in the 
tube of the barometer, says, 

♦ Journal Asiatic Society, Beng. Vol. XI.' 
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“ 12 p, M. 20. The sun made its appearance for a few minutes, and then disappeared 
followed hy an awfully hollow and distant rumbling noise. In a few minutes we received 
a most terrific gust from the S, S. E. laying the ship completely on her beam^ends, &c.i 
&c.” 

Captain Biden^ in his temarks on the log of the H. C. S. Princess 
Charlotte of Wales, says when close to, or say at the centre of her 
Cyclone, (track e on Chart No. II.) — 

“ At noon the barometer had fallen suddenly from 29.25 to 29.09. Stationed every 
** one for pumping and baling, prepared axes and secured guns, ports, &c. in the best 

possible manner. The gusts from noon until 7 p. m. were like to successive and vio» 
** lent discharges of Artillery or the roaring of wild beasts.** 

248. In Mr. Redfield’s Memoir on the Cuba hurricane of 1844, 
Amer. Journal of Science, p. 359, is the following passage perfectly 
confirming the foregoing, — 

** Captain Cattermole, (barque Charleston,) states that in the night of the 6th, his 
barometer had fallen to 28.10, (an incorrect instrument no doubt,) attended by a conti- 
nued roar in the air : soon after the hurricane struck the ship with tremendous force from 
a point East to South ; afterwards veering gradually to S. W,, West and W. N. W .” 

249. I have also alluded to the screaming of the wind in a Tyfoon. 
Col. Reid gives p. 92, a narrative hy Mr. MacQueeu^ master of the 
ship Rawlins, in which he says, The wind representing numberless 
voices elevated to the highest tone of screaming.’’ 

250. The violent flaws and gusts of wind at the centre noted in 
many logs, are also worthy of close attention. Mr. Redfield, speak- 
ing of these, says in his Second Memoir, p. 7. 

** It is also possible that the vortex or rotative axis of a violent gale or hurricane, 
oscillates in its course with considerable rapidity, in a moving circuit of moderate extent, 
near the centre of the hurricane, and such an eccentric movement of the vortex may, for 
ought we know, be essential to the continued activity or force of the hurricane. Such a 
movement will fully account for the violent flaws or gusts of wind, and the intervening 
lulls or remissions, which are so often experienced towards the heart of a storm or hur^ 
ricane, when in open sea ; hut of its existence we have no positive evidence.” 

Mr. Redfield, is inclined to suppose that independent of the two 
principal motions of a Cyclone, its whirling round and moving forward, 
there may be a third at the centre, which he calls the Axial Oscillation, 
or in other words, a pendulum-like movement of the central part of a 
storm, such, that it does not move forward on a straight line at any 
time, but that while the body of the storm is whirling round and mov- 
ing forward, the centre also, either moves from side to side, so that it 
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goes forward on a waving line, or it has a small whirling motion of its 
own, which if traced would form a series of corkscrew spirals at a 
greater or less distance from each other ; or in language which sailors 
will understand, that the central part is constantly ‘‘ taking a small 
round turn in itself’ as it moves along, Mr. Redfield has, he thinks, 
shown some of these deviations of the course of the axis (or lull at 
the centre) without being able to determine them precisely ; and I 
incline to agree with him as to the probability of their existence. This 
is another of the many points on which we require observations, and 
especially observations at sea, for to those on shore I attach very little 
value for such matters, (See p. 24). 

25 1 . Mr. Redfield, I may mention, supposes, as, at least one 
probable cause of these oscillations of the axis, the different and varying 
pressures of the atmosphere within and without the Storm circle, but until 
we have ships sent out to experiment on Storms,* it is probable that many 
of these questions will remain doubtful. They are fortunately, however, 
not questions which affect the safety of the seaman, or alter his man- 
agement, which is always directed to keep clear of the centres altoge- 
ther ; but they may throw some light on the steps by which a Cyclone is 
developed, and its manner of continuing to support itself as it were 
from its own fury, for a time, and perhaps upon the causes of the 
phocnomenon. In all these lights, then, the sailor who desires to aid 
us, should consider that neither he nor the writers on the science, can 
yet pronounce what is, and what is not, important, and he should con- 
tinue to register carefully all that he can collect. 

252. There is an appearance of the clouds sometimes seen in hur- 
ricanes at the passage of the centre, which I trust in future will be 
noted and registered when it occurs. It is the following, described in 
my own register of the Calcutta Cyclone of June 1842, at the time 
the centre passed over that city. Track YII. on Chart No. III. 

At 3 p. M,, 3pd June, calm, scud from East, but very slow and indistinct j a lifflit 
air from East with drizzlingr rain. 

♦ In some readers this will excite a smile. My opinion is that, if we remain at peace, 
it will bo done within the next five years. The subject is not, certainly, of less im- 
portance than the surveys of dangerous channels or coasts, or maffnetism, or hydro- 
graphical positions, or a N. W. passage ; and for the honour of our flag we will not 
suppose that a great naval nation like England, Tvill allow any other to precede her in 
systematic researches on this great national and scientific question. 
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Part IV. § 253.] Size of the Central Calm sjpaee. 

** At this time I drove out on the Esplanade. The appearance of the sky was very 
remarkable. In the zenith the haze was so thick that the direction of the scud could no-t 
be determined, but to the East and N. E. it was slowly moving as before to the West 
and S. W., while in the South from thick heavy masses of clouds, the scud was rising 
and flying to the North and N. E.*' 

In 1845, on the 7th and 8th March, a severe Cjclone was experi- 
enced at the Mauritius, and in the Cerneen of the 11th March, some 
barometrical observations and other remarks were published in that 
paper, which concluded with the following ; 

** Finally the whirlwind was distinctly shewn when by the progress of the meteor we 
were involved in the actual centre of the movement of this system of circular currents. 
In fact we then observed all around us winds in all directions, without feeling the effect 
of any. The clouds at sea were moving to the North and those of the mountains to the 
South, w)iile at the Zenith every thing was perfectly stationary, I should observe, that the 
directions of the wind have not been exactly taken.” 

These are both instances in which the opposite movements have 
been distinctly seen, and they are always of much importance as 
shewing how clearly the circular motion has been proved, if indeed 
that can be any longer questioned by the followers of Mr. Espy 
and professor Hare in America; for I do not recollect that any 
European authority in science has doubted of its existence. 

253. The sizes of the central calm space of Cyclones, or 
more properly, taking them as circles, their diameters, appear to vary 
very much. The sailor however must be careful not to confound this, 
the actual measurement of the lull, with the time it may perchance 
take in passing over his ship ; for it is clear that three Cyclones having 
respectively central spaces of 5, 10, and 15 miles, would each take half 
an hour to pass over an anchorage if their rates of motion were 10, 20 
and 30 miles per hour ; and at sea it is diflfieult, on account of the drift 
or run, and the very few notes usually taken in times of such anxiety 
and danger from the rolling and shift of wind, to calculate with any 
precision what the diameter of the lull is. Of the few shore observa- 
tions we possess, the following are notes. 

Mr. Thom calculating from the time the calm began at one point, 
and reached another at the Mauritius, p. 171, estimates it to have been 
about 21 miles for a storm moving at the rate of 5 miles per hour. 

My own estimate for the Calcutta Cyclone of 1842, is, that in a 
vortex moving at the rate of 5.3 miles per hour, the breadth of the lull 
at the centre was 1 1 miles. 
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Si^es of the Central Calm. [Part IV. § 255. 

In my Fifteenth Memoir (Jour. As. Soc. Beng. Vol. XVII. p. 27) 
investigating the Cyclone on the Malabar Coast of April 1847, in 
whicli the H. C. War Steamer Cleopatra foundered. I have from 
pretty good data estimated the diameter of the calm centre at 1 Si- 
miles when that of the more violent part of the Cyclone was from 150 
to 180 miles, and its rate of travelling about 9.2 miles per hour. 

254. It is possible, and in this view, as will be presently seen, Mr. 
Xliom partly coincides mth me, that at least at the commencement 
of Cyclones, if not after their full formation, the calm space or lull at 
the centre is so wide in proportion to the whole extent of the storm, 
that fully one-third of its breadth is occupied by the calm ! I think 
upon good grounds that I have traced something of this kind in one 
very clear instance, of which the details, which I extract and abridge 
from my Fourteenth Memoir,* are briefly as follows : 

The ship Caledonia^ Captain Burn, of 1000 tons, from China to 
Bombay^ overtook the Cyclone marked XIV. on Chart No. III., and 
sailed into it from its Eastern side, and this apparently, as shewn by 
the log of another vessel, on the first day of its formation ; sailing 
along with it and reaching the centre where she was obliged to lie to. 
The track and rate of travelling of the storm, as also the position and 
run of the ship, are well ascertained, so that we can say with tolerable 
certainty, that she found the central space to be about thirty miles in 
diameter, and the zone of hurricane around it not more than thirty- 
five miles in breadth ! and either on account of this wide space,t or 
because the hurricane was not fully formed, (though it wae violent 
enough to oblige them to cut away the sails they had set after the 
shift,) they found at this wide centre only a heavy swelF’ and not 
the sea which is usually felt there, and which was felt by other ships 
as the Cyclone progressed. 

255. Mr. Thomas view is (p. 201) speaking of the great hurri- 
canes of the Southern Indian Ocean, that in the early stages it is 
probable the calm is very extensive, and embraces several vortices 
which gradually merge into one,” 

• Journal As. Soc. Benj, Vol. XIV, 

+ Proportionally speaking. ITiirty miles would have probably been a moderate 
central space for a storm of 500 miles in diameter, and a small one, for one of dOO 
or a lOOC. 
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Part IV. § 257.] Electricity Thunder and Lightning. 

256. Electricity and Electro-Magnetism. Electrici- 
ty. We can merely speculate on the part which electricity may 
play in Cyclones^ and in so doing be careful that we do not mistake 
mere effects which are visible, for causes which are hidden. 

It is remarkable that, at times, iu some of these Cyclones electricity, 
in its common forms of thunder and lightning, seems to be most 
abundantly developed, while in others, and this by far the greater 
number of those at sea, it seems not to have gone beyond common 
lightning, which sailors often omit to notice unless it is very severe. 
Mr. Thom makes this remark, and farther says, that at the Mauritius 
(where he resided for some time) thunder and lightning are so rare 
during thei:^ hurricanes, that some affirm that it is never present ! With 
respect to thunder, however, we may remark once for all that, only 
the very loudest would have any chance of being heard during the 
height of a hurricane Cyclone. 

257. In an excessively severe Cyclone 24th and 25th Nov. 1815,- 
(track g on our Chart) which came in from the middle of the Bay of 
Bengal, and ravaged the Northern part of Ceylon from Point Pedro to 
Manar, it is expressly stated in the Colombo Gazette that at Point 
Pedro, several shocks of an earthquake were felt but that there was 
no thunder or lightning, a circumstance uncommon in this country.** 

In the Cyclone of June 1842, of which the centre passed over Cal-* 
cutta,* and which was of excessive violence, there was certainly no 
lightning, nor any thunder heard, even at night, and mention is rarely 
made of it in the accounts of the Cyclones of the Bay of Bengal or 
China seas. On the other hand, in the Barbadoes hurricane of 1831, 
as quoted by Colonel Reid, p. 30 we find that the development of 
electricity was awful as to its extent and appearance, but there seems 
to have been no special mischief occasioned by it ; the whole atmo- 
sphere of the place appears to have been enveloped in an electric cloud 
while constant discharges were going on. A remarkable light and a 
"darkness** is also mentioned in some accountsf of these tempests, J 

^ Seventh Memoir, Jour. Asiatic Soc.of Ben^. Vol. XI. 

t Judith and Esther. Held, p. 76. A great light was observed during the Cyclone, 
of Becember 1845, at Baticolo, on the East Coast of Ceylon, Pid, XIV. Memoir, 
Jour. Ar. Soc. Beng. Vol. XIV. 

t Br. Feysonnel (Phil. Trans» for 1756, p. 628), says that the lightning appears 
and the thunder is heard at the dm of the West India hurricanes. 

2 B 
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and in tlie whirlwind of the Paguethot des Mere du Sud^ detailed in 
my Fourth Memoir, and already alluded to p. 34, it appears that the 
onset of her tomado-Cyclone was accompanied with some electric ex- 
plosion. 

258. In many instances the passage of the centre, or the shift of 
wind which indicates it when there is no intervening calm, appears to 
be marked by electric discharges, and what is very remarkable, by a 
single heavy flash or two of lightning ! This also sometimes occurs 
towards the close of the storm, and when the wind is a little abated, as 
if there was a peculiar zone or quadrant of the Cyclone in which the 
electric action was going on ? 

In a letter from Captain Compton of the Northumberland^ to his 
agents in Calcutta, he describes this kind of lightning ; and as he does 
not allude to lightning before, but only to a lurid strange appear- 
ance,” which may have been an electric light, I presume there was 
none of any remarkable intensity. He says — 

** Between 3 and 4 a. m., two immense fiasliea of lightnings took place. In half an 
honr afterwards the wind abated, and the frightful lurid appearance ceased." 

Another account printed in the Calcutta newspapers, says that — 

" At 2 A. sf., a hash of lightning shewed them the loss of the foremast (which no 
one heard going over the side in the uproar of the elements),” and then, that “ at 4 
o’clock, after another flash of lightning, the wind suddenly stopt.” 

It would then appear that only two notable flashes were seen. 

In the log of the Eli^a, Capt. McCarthy^ which ship was dis- 
masted, and near foundering in the Pooree and Cuttack Cyclone of 
October 1842, which is the subject of my Ninth Memoir, (Journal 
As. Soc. Beng. Vol. XII.,) no lightning is adverted to until the calm 
centre reached the vessel, where ''much lightning” is noted, and 
immediately afterwards it is stated that — 

** The wind shifted in a flash of lightning suddenly to the S. S. E. from N. N. E., 
and blew instantly nearly as violently as before.” 

The ship Thomas Grenville, Captain Thornhill^ experienced a 
severe Cyclone in Lat. 25® South, Long. 62° East, (Track on Chart 
No. II.) No lightning seems to have occurred till just at the approach 
of the centre, when it is said — 

“ At 2 p. M. Bar. 28.90 (from 29:80) one very vivid flash of lightning, and a loud 
clap of thunder now occurred. At 1-15 p. m., it moderated to a strong breeze for ten 
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minutes, ivhea the hurricane came on with (if possible^ redoubled violence : at 4 p, hc. 
Bar. 28.70." 

In the Mauritius Cyclones of 1786 and 1789, as described by 
M. Perou^ be says, of the first of them, that thunder and lightning 
were ** nearly incessant throughout the whole of this terrible storm,’* 
and that a meteor was seen resembling a globe of fire, following the 
direction of the wind, then from the N. W., and which disappeared 
behind the mountains of Moka. It was considerably elevated in the 
atmosphere, and seemed nearly half the size of the moon. In the 
second of these Cyclones, thunder and lightning are not mentioned, 
but it was in this that the remarkable phsenomena of fiashes of 
light in the vacuum of the Barometer tube, (see Part V.) were seen. 
This again would seem to indicate, that there are two kinds of 
Cyclones. That of Barbadoes also, as described in Col. Reid’s 
work, differs in this respect from the usual accounts. In a Chinese ’ 
work quoted by Dr. Morrison, which will be subsequently quoted, he 
notes that «they say if it thunders the gale (Tyfoon) breaks up.’* 

259. In the great West India Hurricane of 1772, already alluded to, 
it is said, that at St. Croix (Santa Cruz) where its greatest intensity 
seems to have been felt, and the storm-wave to have been of tremendous 
height, so that the centre must have passed there, there was a ten- 
fold darkness made visible only by the meteors which like balls of fire 
skimmed along the hills.” 

In the Antigua Cyclone of 1848, it is stated that *^at midnight 
the wind raged furiously, lightning and thunder were incessant, accom- 
panied by fioods of rain.” 

In the Tobago Cyclone of Oct. 1847 (see p. 27) it is said '*the light- 
ning was vivid in the extreme and fearful in its brilliancy.” 

260. In thp October Cyclone of the Bay of Bengal forming the 
subject of my 18th Memoir (Jour. As. Soc. of Bengal, Vol, XVIII.) in 
which many ships were involved, it appears from careful investigation 
that on the advancing portion of the Cyclone, and even on each side of 
it, the thunder and lightning were, according to the general expression 
used in reply to my enquiries, ‘‘ nothing to speak of,” hut that on its 
rear portion, and where as I have shewn by diagrams and numerous logs 
the Cyclone was “lifting up”* there were heavy electrical discharges. 

♦ This term will bo subsequently explained. 

2 B 2 
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Electric Action generally. [Part IV. § 263. 

This agrees with the Chinese and Mauritius popular view that when 
it thunders and lightens the gale** ceases. And that current in the 
West Indies according to Dr. Peysonhel as just quoted p. 185. 

261. There is no doubt that during Cyclones immense electric 
action must he going on in the atmosphere, for we know that every 
change of state of all bodies in nature, as water into vapour, or gas 
(steam), or the moisture of the air again condensed into water and 
falling as rain, gives rise to it. Hence while prodigious torrents of 
rain are falling for days together over hundreds of square miles in 
these great Cyclones, a vast amoimt of electricity must be generated, 
but it is possible that at the same time it is carried off, i. e. conducted 
to the earth or sea, by the rain itself, as fast as it is formed. The 
fires of St. Elmo, as they are called, which remain for hours together at 
yard-arms and mast-heads of ships in blowing weather, are instances of 
permanent electric action existing between the sea and the atmosphere 
through the ship as a conductor. 

262. Mr. Thom thinks, and gives data to show, that lightning is 
much oftener developed on the equatorial sides of Cyclones than on 
the opposite ones, but he is on the whole inclined to think it an effect 
rather than a catiee of rotatory storms. 

The following is given by Mr. Thom from the log of the Fairlie 
when at the centre of her Cyclone, in Lat. 12® 2* South, Long. 103® 
41' East. 

'*The wind now at S. S. W. and awful lightning flying about in all directions ; large 
balls of Are or meteors were seen at every yard-arm, and mast-head, or boom-end : 
Appearance most awful. • • * * ♦ * 

From the flashes of lightning (no thunder) o heavy cloud seemed to be down upon its," 

This ship had, literally, every thing but the bare lower masts hloim 
out of her, and narrowly escaped foundering. 

263. Tlie fact is that we have hitherto very few and very imperfect 
data on which to found any opinion, and for any practical purposes, 
our present knowledge is almost useless. Nevertheless careful seamen 
and all who are desirous of advancing human knowledge, will, I ' trust, 
neglect no opportunity of noting all that may fall under their observa- 
tion, how trifling or indifferent soever the appearance may be supposed 
as to its relations to the causes of the storm. In Part V., when speak- 
ing of water-spouts, we shall perhaps be obliged to go into some details 
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Part IV. § 264.] Thunder-Storms on shore. 

of electric action in them which may suggest many points of enquiry ; 
and in the section treating of the signs of approaching Cyclones, it will 
he seen that one kind of lightning, at least, is a remarkable precursor 
of them in some instances. 

264. Although the following from Kaemtz’ Meteorology, p. 366 
relates rather to what are called storms (thunder storms) on shore, 
than to our Cyclones, yet it is worth insertion, as showing how much 
we have yet to learn even in these constantly recurring and most fami- 
liar of meteorological phsenomena. 

“Electbicity op Storms. Notwithstanding the numerous researches that have 
been undertaken on this subject, it is still enveloped in great obscurity. Place yourself 
near an electrometer, and observe it during the whole course of a storm, and you will 
see how variable its indications are. The lightnings are actually very near without the 
most delicate instruments giving the least sign of electricity ; suddenly the latter 
increases at the moment of a very powerful Bash. Another day the storm arrives with 
all the signs of a very powerful electric tension, lightning plays in tlie clouds, the two 
straws of the electroscope collapse, and it is some time before they open again. At 
one time, the electric tension will vary for every clap of thunder, at another time it wilj 
remain the same for a quarter of an hour, although the lightnings rapidly succeeded 
each other. In one storm the straws separate rapidly ; a flash of lightning occurs, and 
they collapse ; during another, they fall together, and then diverge rapidly to approach 
slowly, until a fresh clap of thunder makes them diverge again. The electricity may 
be for a long time positive, its force alone varies; but soon, while the rain, the clouds, 
the wind, and the lightnings, remain the same, the straws separate sometimes under the 
influence of positive, at other times under the influence of fluid of the contrary sign. 

** If we compare all that has been written upon storms, we do not hesitate to conclude 
that they are the most complicated phaenomena of meteorology. I suspect that a long 
time will elapse before we can account for all the circumstances by which they are 
accompanied. First, a single observer is insufficient to collect all the data; we ought 
to note the electricity, the direction of the wind, the movements and the form of the 
clouds, the size of the drops of rain, and the direction in which they fall, the form and 
place of the lightnings, and the divergence of the straws of the electrometer ; each of 
these phaenomena requires all the attention of an observer, who also looses valuable 
time in writing his remarks. Several additional observers are necessary, who being 
dispersed over the whole surface where the storm is visible, should each notice all the 
indications in his station, and compare them with the rest 

** All the capricious indications of the electroscope are due to its being influenced by 
several strata of superposed clouds, which act and re-act on each other and on the 
earth, so that the electricities are developed and neutralised alternately. We are accus- 
tomed in storms to see the most powerful developments of electric tension, and it is 
difficult to conceive how lightnings and claps of thunder could occur without there 
being a very notable electric tension.*' 

And again, speaking always of thunder storms, he says, p. 364, — 
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** In all cases a rapid condensation of vapours is the essential condition for the forma- 
tion of storms: if electricity is very powerfully developed, there is a storm, if not 
there are simply passing* showers, accompanied by very marked signs of electricity. If 
we examine all the circumstances that accompany the development of electricity, we 
must consider the condensation of vapours as the cause of its production, and conclude 
that it is the storm that produces the electricity, and not the electric tension that pro- 
duces the storm, as is the general opinion. Violent rains without thunder and lightning 
are distinguished from storms merely by a lesser development of electricity, whence 
proceeds the absence of lightning and thunder.’* 

265. Electro-Magnetism has been adverted to by Colonel 
Reid as perhaps having some connection with the rotatory character of 
storms, and their opposite motions in the different hemispheres, and the 
lines of magnetic intensity with the occurrence of storms, but every thing 
on this part of the subject is so speculative, that we can do no more 
than simply allude to it. I may add, that Mr. Thom adduces some 
arguments and data in opposition to this theory. 

266. Arched Sqtialls and Tornados, &c. It has been pre- 
sumed, and with some show of probability, that some Tornados, mean- 
ing by this word one kind of those which occur on the Coast of Africa, 
have a relation to Cyclones ; that is to say, they are in fact sometimes 
sujpposed to be truly miniature ones, as to their motions, extent, and 
duration. Their violence we well know to be excessive. I shall first 
make some remarks on the Arched squalls. 

267. The most remarkable of the Arched squalls, perhaps in the 
world, as to the regularity of their formation, frequent occurrence, 
similarity of appearance, and excessive violence, are those of the Straits 
of Malacca. The North-westers of Bengal during the hot season, and 
one class of the Tornados of the coast of Africa may come next, and 
then the Eawperos of the Rio de la Plata, which seem, at least some- 
times, to be of this kind. Those of the Straits of Malacca most usually 
occur at night or late in the afternoon, and very rarely if ever in the 
morning or before 4 n. m., which is another peculiarity. They are 
most common when completely within the Strait, or between the lati- 
tude of 5® North, and the Straits of Singapore, and are most frequent 
about the middle or opposite to Malacca, where the Strait is completely 
shut in by the island of Sumatra.* They may be said (that is the 

•• The heavy squalls, or short gales, of sometimes 6 or 8 hours duration, which coino 
from the S. Westward are called Sumatras, they more usually arise like common squalls, 
and have not the constant tendency to arch, which so strikingly distinguishes the others. 
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Part IV. § 269.] Arched Squalls; North^Westers, 

heaviest of the vdnd invariably) to come from some point between 
N. N. W., and W. N. W., North West being the most usual. 

“They rise,” says Horsburgh, “vdth a black cloudy arch, rising rapid- 
ly from the horizon to the zenith, and scarcely allowing time to reduce 
sail.” Perhaps they are better described (and I have scon many of them) 
by saying that a mass of black clouds collects and rapidly rises, forming 
a vast and magnificent arch, beneath which is always observed, even in 
the darkest night, a dull, gloomy, phosphoric light, like that transmitted 
through oiled paper by a candle, which at times becomes stronger, par- 
ticularly on the approach of the arch to the zenith. Flashes of very 
pale sheet lightning are often observed crossing this space, which some- 
times extends over 10 or 12 points of the horizon j the low grumbling 
of thunder, the falling of the rain, andjeven the distant roar of the wind, 
may, I think, be distinctly heard as the arch rises. They are some- 
times, but not always, accompanied by heavy thxmder and lightning in 
which many ships have been struck, but the danger is from the wind, 
the first burst of which is always tremendous, and sufficient to dismast 
or upset the finest frigate, should she venture to meet it xmder any btit 
storm sail, and many vessels have been lost by sleepy or rash officers 
allovnng themselves to be caught in them. Towards the end of the 
squall the wind veers a little, but there is nothing, that I over heard of, 
to induce the supposition that the blast is other than one blowing in n 
direct line, but I advert to these squalls and to kinds subsequently 
mentioned in reference to Mr. Hopkins’ theory of their being de- 
scending winds or gusts ; or as he expresses it, parts of a “ vertical 
wheel,” (vortex.) 

268. The Northwesters of Bengal arc at times excessively violent, 
and sometimes equal those of the Straits of Malacca in ihtnr regularity 
of arching. I have known them preceded a few minutes before their 
onset by a whirlwind, which had some appearance of a water-spout in 
the elongation of the cloud and the efiPects produced on the water of 
the Hooghly and enlarge boats upon it. On land it was strong enough 
to unroof a stout-built bungalow.* 

269. The following from Mr. Hopkina’ work, p* 71, is the 

extract given by him from the voyage of II, M. S, describing 

a Pampero'^ in the Rio dc la Plata. 

The Indian term for a thatched, but European fuuhionod lioumi. 
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Pamperos of the Rio de la Plata, [Part IV. § 271* 

**0n the 30th January, 1829, the Beagle was sfandingr in from sea towards the 
harbour of Maldonado. Before mid-day the breeze was fresh from the N, N. W., but 
after noon it became moderate, and there was a gloominess and a close sultry feeling*, 
which seemed to presage thunder and fain. During three preceding nights banks of 
clouds had 'been noticed near the S, W. horizon, over which there was a frequent re- 
flection of very distant lightning. The barometer had been falling since the 26th slowly 
but steadily, and on the 30th at noon it was at 29-4 inches and the thermometer at 78®. 
At about 3 o'clock the wind was light, and veering about from the N. W. to N. E. 
There was a heavy bank of clouds in the S, W., and occasional lightning was visible 
even in day-light. There were gusts of heated wind. At 4 the breeze freshened up from 
N. N. W. and obliged us to take in all light sails. Soon after 6 it became so dark 
towards the S. W., and the lightning increased so much, that we shortened sail to the 
reefed top-sails and fore-sail, shortly before 6 the upper clouds in the S. W. quarter 
assumed a singularly hard and rolled or tufted appearance, like great bales of black 
cotton, and altered their forms so rapidly that I ordered sail to be shortened, and the 
top-sails to be furled, leaving set only a small new fore-sail. Gusts of hot wind came 
off the nearest land at intervals of about a minute. The wind changed quickly, and 
blew so heavily from the S. W., that the fore-sail split to ribbons, and the ship was 
thrown almost on her beam ends ! The main top-sail was instantly blown out of the 
men’s hands, and the vessel was apparently capsizing, when top-masts and jib-boom 
went close to the caps, and she righted considerably. Two men were lost. The star- 
board boat was stove by the force of the wind, and the other was washed away, and so 
loud was the sound of the tempest that 1 did not hear the masts break though holding 
by the mizen rigging. Never before nor since have I witnessed such strength, or I may 
say weight of wind j thunder, lightning, hml, and rain came with it, but they were 
hardly noticed in the presence of such a formidable accompaniment ! After 7 the clouds 
had almost all passed away ; the wind settled into a steady S. W. gale, with a clear 
sky.” 

270. In Purdy’s Atlantic Memoir, Part II., p. 186, Captain 
Peter Heywood R. N., who has given excellent sailing directions for 
the Rio de la Plata, the results of three years* experience on that station, 
speaks of the Pamperos as S. W. gales only, and does not allude to 
their veering at all. 

271. In Webster’s Voyage of the Chanticleer, the Pamperos of 
Buenos Ayres are thus described — 

** The following indications of a Pampero have frequently fallen under my observa- 
tion. 'i’ho weather is getting sultry during a few days with a light breeze from the 
East or N. E. ending in a calm. A cool light wind then sets in from South or S, E., 
but conflned entirely to the lower strata of the atmosphere, loliiU the clouds above it are 
moving in the opposite direction from N. W, to S, E, The Northern horizon, as night 
advances, becomes dark, with heavy lowering clouds, accompanied with lightning from 
the East or N. E. The Southern wind now ceases, and is followed by variable winds 
from the Northward. Heavy clouds are thus brought over; and lightning accompa- 
nied by thunder, follows in a most terrific manner. The wind veers gradually to the 
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Westward in violent grusts, the lightning* becomes more vivid and thunder more awful, 
a gale of wind follows from the S. W. more violent, but of short duration, and fine 
weather begins.” 

We may thus dismiss this class of the minor hurricanes* as certainly- 
belonging to that of the right-lined and not circular winds. 

272 . Tornados of the West Coast of Africa. Colonel 
Reidy p. 512, says, that from explanations received from naval officers, 
as well as from some log-hooks, he should be convinced that the torna- 
dos on the West coast of Africa, as well as the Pamjperos on the coast 
of South America, and also arched squalls, are pheenomena altogether 
different from the whirlwind ; but the evidence has not proved recon- 
cileable, and he gives sundry logs of H. M. S. Tartar^ from April 3rd 
to June 2nd, in which various tornados noticed, one of which veered 
round the compass, while the others seem to have blown from the 
N. E,-S. E. and Eastward, but he does not seem aware that seamen, 
and especially such as keep but brief logs like the one quoted, often 
mean to express by the words came on a heavy tornado from the 
S. E.” only that it leg an at that quarter, and not that it also ended 
there. Nevertheless, there is no doubt that many of these African 
tornados are merely squalls. 

And it is to this point that I would direct the attention of the intel- 
ligent seaman, namely, that there may be really two distinct classes of 
these little tempests. The first, merely gusts of wind and rain in one 
dirccti^, or straight-lined winds ; and the second, true circular storms 
(Cyclones) in miniature. 

273. In Purdy’s Atlantic Memoir, Part I., pages 69, 70, the follow- 
ing description is given of these pbrnnomcna from M. Goldsberry^ 

** Between Cape Verga and Cape l^ahnas, and during the moiUlis of May, Juno, 
July, August, Sept., and October, the countries near the sea are frequently exposed to 
hurricanes, which the Portuguese have denominated tornados, and which have obtained 
this name even amongst the negroes. During my stay in the river of Sierra Leone, I 
witnessed one of these tornados, but it was not ono of the most violent. These meteors 
happen a few weeks before the rainy season, and continue till the month of November. 
The countries above described are, therefore, exposed to them for nearly six months, 
and these whirlwinds are more or less frequent, and of differout degrees of violence, 
according to the state of the atmosphere. 

** This part of Africa generally experiences ten or twelve of these hurriennes in a year, 
and it is easier to describe their efiects than to discover their cause. They are charac- 
terised by circumstances wliich deserve all the attention of philosophers. 

♦ Using this word to express their violence only, 

2 c 
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** Thfe sky is'clertr, a perfect cailrti hai) prevailed for several hours, and the Weight o^ 
tlie air is oppressive. Suddenly, in the most elevated region of the atmosphere, is per- 
ceived a little round and white cloud, the diameter of which does not appear to exceed 
5 or 6 feet: this cloud, which seems to be fixed and perfectly motionless, is the indica- 
tion of a tornado* 

By degrees, and at first very gradually, the air becomes agitated, and acquires a cir- 
cular motion. The leaves and plants, with which the land is always covered, rise several 
feet from the soil ; they keep incessantly moving and revolving around the same spot. 

“ The negroes, who pass their lives like chil^reh, amuse themselves with this rotatory 
motion ; they follow the turn of the agitated leaves and plants, laugh at their innocent 
amusement, and announce the approach of the tornado. 

^*The cloud, which is the indicator of this phaenomenon, has now increased in size : 
it continues to spread, and insensibly descends to the lovirer region of the atmosphere } 
at length, it grows thick and obscure, and covers a great part of the visible horizon. 

** By this time the whirlwind has increased, the vessels in the Bays double their cables, 
or drop anchor near the shore ; the tornado becomes violent and terrible j the cables 
often break, and the violent agitation of the ships causes them to run foul of each other. 

** Many negro lints are swept away, trees blown up by the roots, and, when these 
whirlwinds exert their full violence, they leave deplorable traces of their progress. 
These meteors happily last only a quarter of an hour, and terminate by a heavy rain. 

“ The maritime countries to the northward, comprised between Cape Blanco and 
Cape Verga, are not subject to these phasnomena j it is only to the South of the latter 
Cape, and as far as that of Palmas, that they arfe felt in their full violence j and they 
always occur at the same periods. Some topographical circumstances, peculiar to this 
part of Western Africa, are doubtless, among the number of causes of these whirlwinds.’^ 

274. The following is abridged from Mr. Hopkins’ work, p. 74, 
describing, from llsdrd^ and Oldfield^ an African tornado ; — 

** At the approach of a tornado, a dark mass of clouds collects on the Eastern horizon, 
EteCompanted by frequent, Ibud, but short noises, reminding one of the muttering and 
growling of sOtne wild animal in a voice of thunder. Thig mass or bank of clouds gra- 
dually covers one side of the horizon, extending to it from the zenith ; but generally before 
this a small and beautifully formed radiant arch, on tlie verge of the horizon, appears 
and gradually increases. Long befoi*e it reaches the vessel the roaring whistle of the 
whirlwind is heard, producing nearly as much noise as the peals of thunder that seem to 
rend the very clouds apart from each other. The course of the squall is distinctly 
marked by the line of foam it throws up, and I have stood on the taJfFrail of a vessel, and 
felt the first rush of the wind while her head sails were becalmed. The sensation of 
relief from the oppressive heat which the tornado produces afterwards is most cheering 
and delightful.” 

The following description of the African Tornado, I take from the 
Quarterly Journal of Science for 1827, p. 486, where it is copied from 
Jameson’s Journal. I have marked a few passages iu italics. 
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** Squalls of wind on the African Shores. The following description is by D. M. 
Milnegraden from the relations of his father. The approach of the squall is gener- 
ally foreboded by the appearance of jet black clouds over the land moving in a direc- 
tion towards the sea, at the same time that a gentle breeze blows towards the shore. In 
these circumstances the precaution, which my father usually adopted was to take in 
immediately all sail so as to leave the ship under bare poles, and send the whole of the 
crew below deck.. 

As the tornado approaches nearer, the rain is observed to be gushing down in torrents 
End the lightning darting down from the clouds with such profusion os to resemble con- 
tinued showers of electric matter. When, however, the squall comes within the distance of 
half a mile from the ship, these electric appearances altogether cease > the rain only conti- 
nxies in the same manner. As the tornado is passing over the ship, a loud crackling 
noise is distinctly heard among the rigging, occasioned by the electric matter streaming 
down the masts, whose points serve to attract it, and I think that I have been told that 
when this phenomenon takes place at night, a glimmering of light is observed over every 
part of the rigging. But when the squall has removed to about half a mile beyond the ship, 
exactly the same appearances return by which the squall was characterised in coming oft 
the shore, and before reaching the same distance from the ship. 1'ho lightning is again 
seen to be descending in continued sheets, and in such abundance as even jo resemble 
the torrents of rain themselves which accompany the squall. These squalls take place 
every day during a certain season of the year called the Ilarmattan season. The jot 
black clouds begin to appear, moving from the mountains about nine in the morning and 
reach the sea about two in the afternoon. Another very singular fact attending these 
tornados is, that, alter they have moved out eight or nine leagues to sea, where they be- 
come apparently expended, the lighting is seen to rise up from the sen. The violence 
of the wind during the continuance of the storm is excessive.” Edinburgh JamesoiCs 
Journal of Science 1823, p. 3G7, 

In the following part, in the section in which I spenk of the forma- 
tion and breaking up of hurricanes (Cyclones), I shall perhaps advert 
again to some of the peculiar appearances and effects just described. 

275. ISarthquakes. There appears no reason to doubt that at the 
approach of, and during some Cyclones, shocks of earthquakes have 
been felt ; but it is impossible to say, as yet, if these have any relation 
ns cause and effect, though earthquakes are supposed now to have more 
connection with the state of the atmosphere than was formerly allowed. 
No one indeed can have resided in tropical countries subject to these 
commotions, without having remarked, that some councction certainly 
exists, by the peculiar state of the weather preceding the shocks. 

270. Wc should boar in mind that at sen, unless the shock was 
one of a most peculiar kind and extraordinary force, it certainly would 
not he felt, and on shore also, unless during the calm, it would require 
to ho much stronger than common shocks usually arc, to he distinctly 
3 c 2 
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felt in the shaking and uproar of a storm* Hence we must allow that 
slight shocks may occur during Cyclones much oftener than is sup- 
posed. Nevertheless Colonel Reid’s remark that “ it is very material 
to the success of the present investigation, that the phsenomena of Cy- 
clones and earthquakes should not he connected without proof,’^ should 
not be forgotten. The earliest notice I can find of a storm and earth- 
quake occurring together, is the following in the Gentleman’s Magazine 
for 1738-39, which I copy from Dr. Martin’s Medical Topography 
of Calcutta, the italics are mine. It is stated that — 

" On the nig-ht between the 11th and 12th October 1737, there happened a furioue 
hurricane at the mouth of the Ganges, which reached sixty leagues up the river. There 
was at the same time a violent earthquake which threw down a great many houses along 
the river-side in Golgoto (i. e. Calcutta) alone, a port belonging to the English. Two 
hundred houses were thrown down, and the high and magnificent steeple of the English 
church sunk into the ground without breaking. It is computed that 20,000 ships, barks, 
sloops, boats, canoes, &c. have been cast away : of nine English ships then in the Ganges, 
eight were lost, and most of the crews drowned. Barks of sixty tons were blown two 
leagues up into land over the tops of high trees ; of four Dutch ships in the river, three 
were lost with their men and cargoes ; 300,000 souls are said to have perished. The water 
rose forty feet higher than usual in the Ganges.”— Gentleman’s Magazine for 1738-39. 

It would seem, judging by what we know of the storms of the Bay 
of Bengal, that in all probability this must have been a true Cyclone, 
and if so it is a very exact case of the hurricane and earthquake occur- 
ring together. 

277. The next is more modern, being the Ongole storm of October 
1800, Track a. on our Chart, No. III. In the Asiatic Annual Re- 
gister, Vol. III. for 1801, it is stated in a report from Ongole, that — 

** On the 19th instant (October) about 10 minutes after 4 a. m,, the wind blew a hur- 
ricane, laksnsuddsnZy we felt a severe shock of an earthquake ; which kept the earth in 
continual agitation for nearly a minute. It shook down many houses, but 1 believe no 
person was killed in consequence,” 

The writer, evidently himself a partaker in the calamity, goes on to 
describe the sad distress occasioned by the storm, which was evidently 
one of tremendous intensity. 

In the severe Cyclone of Nov. 1815, which ravaged the Northern part 
of the Island of Ceylon from Point Pedro to Manar, it is expressly 
stated in the Colonial Gazette, that at Point Pedro several shocks of 
an earthquake were felt during the hurricane, but no thunder and light- 
ning. This Cyclone had travelled in, at least from the centre of the 



Part IV. § 279.] Earthquakes during Cyclones* 1<)7 

Bay of Bengal in about the same latitude, having thereabouts dismast- 
ed the ship Cornwallis. 

278. In Dr. Blame’s account of the great hurricane at Barbadoes 
in 1780, he gives several notices to prove that there undoubtedly must 
have been an earthquake during its continuance. At St. Lucia it is said 
to have happened some hours after the greatest severity of the gale.^* 
Dr. Arnold also, a member of the 'Wernerian Society, Edin. Phil. 
Journal, Vol. VII. p. 183, in an article on the climate of Port Antonio 
states that during a hurricane on the 18th Oct. 1815, two shocks of 
an earthquake were felt all over the island of Jamaica, but he mentions 
it as being " remarkable’^ from which we may infer it was so considered 
by the inhabitants. 

In the Antigua Hurricane of August 1848, it is stated (Ann. 
Begister, p. 110 for 1848) that **at midnight, the wind raged furiously ; 
lightning and thunder were incessant, accompanied by floods of rain. 
At this time a severe shock of an earthquake was felt^ attended hy very 
heavy gusts; by half-past one the mercury had fallen four-tenths of an 
inch, and the storm at this time was dreadful. By two a. m. it had 
abated.” 

In the Tobago Hurricane of Oct. 1847, a severe earthquake is said to 
have preceded “the first out break,” which was at about ten at night j 
and that abundant proofs of it were apparent. — Globe Newsjgajger. 

In Col. Reid’s work he has given the Log of H. M. S. Packet 
Speyy Lt. James, for the Antigua Hurricane of August 1837, and at p. 
62 on the remarks at St. Thomas’ where “ the hurricane appeared to 
have concentrated all its power, force and fury,” wo find it also stated, 
that “ In the midst of the hurricane, shocks of earthquake were felt.” 

In the Chronological list of the West India Hurricanes already 
quoted it is stated that in the groat Martinique Hurricane of 13th 
August 1766, a shock of an earthquake was experienced in the night 
of the Cyclone.* 

279. In the log of the American ship Unicorn of Salem, forwarded 
to me by Mr. Redfield^ under date of October 30th, 1843, the sliip 
then lying at Manila, (it is not said if at the Bar or at Cavite,) it is 
stated — 


Sec Havana la Mar hurricane and curthquako at p* 175. 
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7 P. M. thick and rainy, and has been so for 24 hours ; felt two 
heavy shocks of an earthquake ; blowing fresh. The harpineter (which 
was at 29.90 a. m.) was now 29. 84, and at 10 p. m. a severe hurricane 
(Cyclone) commenced.*’ This is an instance of the earthquake pre- 
ceding the onset of the storm. 

280. The following is printed in the Quarterly Journal of Science^ 
for 1829, Pi. 436. from the Bibliotheque, Univers : of March. 

** Coincidence of Storms and ’Earthquokes with a depression of the Barometjer, Feb, 21st 
1B28, tbe Barometer at Geneva indicated 26 inches of a line (F and equal to 28.69 E) 
The Ipth, 20th, 21st and 23rd of the same month furious tempests raged throughout the 
South of Europe, and on the 23rd the shock of an earthquake was felt in the north of 
France, and in the Netherlands, a new example of the coincidence of these three phmno* 
mena.” 

281. It is a curious question, if we assume these Cycbnes and 
earthquakes to be connected, since the storms last for hours, and the 
earthquakes but for minutes, to investigate the precise points both of 
place and time of the storm, at which, if fpr the present we may use 
the term, the earthquake explodes Colonel Hejd from careful 
enquiry on the spot, is inclined to believe that there was not any shock 
during the Barbadoes hurricane. What has been stated, however, will 
I trust direct attention to the subject, and we shall no doubt, obtain 
gradually a much more extended and correct view of our subject. 
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Barometer and SiMpiesomeTIbr, causes oe* their motions- 
2, Rise op Barometer before Cyclones. 3, Oscillations 
OP THE Barometer, 4, Barometer as a measurer op 
THE Distance op the Centre. 5, Height op Cyclones 
ABOVE THE SURFACE OP THE OCEAN. 6, BaNKS OP ClOUDS- 

7, Signs op approaching Cyclones, 8> Seasons at which 
Hurricani^s occur. 9. Whirlwinds and Water-spouts- 
lOj Formation and breaking up op Hurricanes, 

282. Barometer and Simpiesometer. 1 am aware that if I 
begin by telling the seaman that he should have a good barometer and 
simpicsometer on board, I may to some, who though fully aware of 
their value and uses cannot afford these instruments, be like the phy- 
sicians' who order change of air, nourishing food, and wine to poor 
patients who have not the means of paying for them, I will then 
address this to Owners, underwriters, freighters, and above all to 
Governments, Home and Colonial, which have so often such large 
amounts of stores, and so many hundreds if not thousands of valuable 
lives,* costing it thousands of pounds in mere outlay, afloat. Owners 

♦ In a memoranduTn submitted to the Government of Bengal in October 1846 
I showed that within a few months, 60 ships and 10,000 men, coolies and troops, would 
be afloat from India; and that moat of these would have to cross, two if not three 
hurricane tracts ou this aide of the Cape, of which no one in England, judging by the 
inatruciions sent out, appeared to have had any sort of knowledge 1 In our wars 
IhousimdH of men> and hundreds of thousands of pounds worthy of stores, are constantly 
afloat. While the Memorandum was bofove Govermneut, the ship Sophia Frazer^ 
from Amoy with Chinese cinigrunts ran headlong into a furious tyfoon, and at its close 
it was found that nearly thirty of the unfortunate Chinese had been suffocated for 
want of air 1 all hatches being necessarily closed. 
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and \inJcrwntcrs do not want to be told that the policy is vitiated, if 
tho ship bo not properly found in the usual sea stores, ground-tackle 
and tho like, and yet how few of them dream of the enormous amount 
of mischief, for which some one, eventually, must pay, arising from the 
want of books, charts, and instruments I I trust that those who may 
read this work will find in it so many additional motives for ships being 
provided with a barometer and simpiesometer, that they would no more 
think a ship, or themselves, fairly dealt with if sent to sea without 
them, than if sent without pumps. Pumps indeed are but precau- 
tions against leaks after they occur ; barometers, simpiesometers, and 
the Law of Storms duly studied, are precautions against that which 
for tho most part gives rise to the leaks, and which may prevent their 
occurrence ; and whether the owner wishes his ship to escape the 
racking and straining, and losses of spars, sails, &c. of a hurricane, the 
■underwriter to escape the payments which so much reduce his profits, 
or the Captain to acquire the credit of a fortunate if not of a clever 
master, they will all find that the commander who is watcMucj Ms 
harometer is watching his ship, and that in the most efficient manner. 

283* 1 find since my first edition a striking commentary on this 

passage, and on my remark at p. 143 § 186 ; a commentary not the less 
forcible that it is afforded by a foreign officer of high reputation and 
uncpicstionablo talent, who has nobly borne signal testimony to the 
masterly skill with which the fleets of Jervis, Nelson and CoUing- 
wood were managed, M. Jurien de la Graviere in Part 6, of an 
admirable series of papers entitled La dehniere Gtuebre Maritime 
in the des Deuce Nondes, "Vol. XTII. Nnmher for 15th January, 

1847. After describing Welson^s putting to sea in haste upon the 
news of Vaienueve's having left Toulon, and carrying his fleet at night, 
through the narrow passage between Biscie and the Sardinian coast, 
so as to pass to the eastward of Sardinia he says— 

** Tho weather waa uncertain and threatening’ ; the wind which had blown fresh in tho 
channel was now rising and falling and variable. Nelson foresaw a ffale, and before 
midnight, tl>o fleet was under handy sail with top-gallant masts housed. Sludyingr atten- 
tivoly the minutest precursory indications of every atmospheric clisturbance Nelson 
placed tho highest confidence in barometrical observations, and his journal contains 
notes of Iho highest interest relative to them, which he entered daily with his own hand. 
Worthy it is of all remark that the fiery Admiral took more care of his yards and sails 
111 ordinary circumstances tliau he did of his ship, or his whole fleet in decisive cases. 
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He knew with what sudden violence the Mediterranean hurricanes came oh, and expect- 
ing to meet the enemy he did not mean to do so with^disabled ships.*' 

The French fleet were, as Nelson expected, partly disabled, and a 
letter from Villeneuye to Deeres describing their distress, with ano- 
ther from Nelson in which he tells Lord Melville that his fleet had 
defied these hurricanes for twenty-one months without losing a mast 
or a yard, are placed side by side by M. de la Graviere — and this 
occurred in January 1805. A copy of one page of Nelson’s Barometri- 
cal Notes from a book in his own hand writing is given by Sir H* 
Nicolas in the Letters and Despatches op Lord Nelson. 

284. Cause of the motions of the Barometer and Simpie- 
someter* The atmospihere of the globe in which we live may be 
best likened, for sailors, to a thin coating of air all round the earth. 
It is thin in comparison with the globe of the earth though supposed 
to extend to 40 or 50 miles in height, (thickness;) but then this is 
round a ball of 8,000 miles in diameter, so that (using always round 
numbers), it is only -j^th part of the diameter or y^th part of the 
semi-diameter of the earth. If we dipped a small globe of eight inches 
in diameter into a varnish, or a solution of gum Arabic, till a coat of 

of an inch thick was formed over it, this would represent the atmo- 
sphere as to height, but then we must recollect that the air is a highly 
moveable and elastic fluid, and is constantly changing also its heat and 
the quantity of moisture it contains. Moreover, it is not, like the 
varnish, of the same density (consistence) throughout, but varying from 
the surface of the earth, where it is most dense, to the extreme limits 
of the atmosphere, where it is -much lighter than any thing we can 
express. 

The effects of winds or other causes also are to heaj^ njp as it were; 
the air over one part of the earth like a wave, and this seenis to form 
a corresponding hollow in other parts. These waves and depressions 
may be of course straight, or crossing each other, and circular, or of 
any other form just as in other fluids. 

285. It is evident that if there is more air in one part, and less in 
another, or if the air in one part is lighter or more dense (as from 
containing more vapour or being heaped up) than in another, a column 
of it extending from the earth’s surface to the limits of the atmosphere 
in that part, will be heavier or lighter than in other parts ; or than 

2 D 
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it usually is in that spot. Now the barometer* and simpiesometer 
measure the weight of the atmosphere^ or the weight of the column 
of air over the spot at which they are placed, hut only there. 

How they are demonstrated to do this will be found in any treatise 
On Natural Philosophy, The average weight, or pressure as it is 
usually called, of the atmosphere, at the level of the sea, is a little 
more or less eqLual to that degree of weight, or pressure, of it which 
would support a column of mercury of 30 inches in height, and in 
the common wheel barometer and simpiesometer, it may be seen that 
the tube instead of being inserted into a cistern of mercury, is curved 
up only for a few inches at the end, and that these few inches of 
mercury or oil, with the pressure or weight of the atmosphere, support 
(or weigh as much as) the 30 and some inches of mercury, or the 
whole column of it in the long tube on the other side, so that if the 
air is heavy, or there is more of it, the barometer rises, and when 
lighter it falls.f 

As I have before observed, heat makes the air lighter, but enables it 
to absorb more vapour or steam, and this vapour itself affects the 
•weight of the atmosphere ; but at present, and for common practical 
purposes to which I now come, the seaman has little or nothing to 
do with this. For him, and for our science of storms, the considera- 
tions are simply, the rates and causes of the fluctuations as far as 
we can discover them, and what amount of danger or safety they 
indicate to us, and how they do so. 

286. To Mr. Redfield is due the honour of the theory which 
iippears to explain completely the extraordinary fall of the barometer 
in Cyclones, and moreover the rise which often precedes their onset ; 
and I do but use his mode of illustration in the following explanation 
of it, though I add a little to it, to make it more distinct for the plain 

• The name Barometer sigpnifies measurer of weight,’* Simpiesometer ** a measurer 
together with/’ because it measures with the barometer. It had better have been 
called a Proterometer ” a measurer before” for it always shews the changes before 
the barometer* 

t The upper closed part of the tube, which in good barometers is a perfect vacuum 
is left so, to allow of the free rise and fall of the mercury which is thus measured. In 
the simpiesometer this part is filled with hydrogren gas, which acts like a spring against 
the column of oil, and as its elasticity varies with every change of temperature the 
moveable thermometer scale compensates for this. 



203 


Part V. § 286,] Bedfield'^s experiment i Miniature Cyclone. 

seaman, who, if he will make the little experiments which I now describe, 
will perfectly understand the fall of the barometer in these tempests ; 
and moreover, will, whenever he pleases, he able to make a miniature 
Cyclone for his amusement or instruction, or that of others. 

а. Take a common, and a plain flat-bottomed beer tumbler, such 
as are usually carried on board ships, and mark on a sheet of paper a 
circle of the size of the bottom of it. 

б, Make a few marks or figures for ships, one about the centre of 
this circle, one or two more at different distances from it, and one 
outside of the circle, all in the same line. 

c. Fin the tumbler a little more than half-full of water, and place 
it over the mark. 

d. Stir this water round smartly with a tea-spoon or paper-knife, 
and then look at the tumbler sideways ; you will see that the water 
forms a cone at the top, and that if we call the column (depth) of 
water two inches at the edges, it is only about one and half inches at 
the centre. 

€• Now consider your paper as the ocean, the circle as a storm 
circle of 500 miles in diameter, if you like, and the water to be air, 
representing the various heights, and consequently different weights 
of the atmosphere over different parts of the storm circle, and upon 
the ships (and consequently on their barometers) which we have 
marked in it. It is clear that the ship at the centre has the least 
pressure on her barometer, which is therefore very low, and that 
those at different distances have more and more, (their barometers 
higher) while the one outside has it at about the mean height, or 
6ven a little higher, if we suppose the atmospheric wave rolling off 
or driven up above the usual height, as will be afterward explained. 

/. The seaman may very instructively vary this experiment by 
throwing a few grains of powdered biscuit, black lead or coal (which 
is better) into the tumbler, stirring it well as before, and looJdng 
down from above at the little ship-marks. lie will see the grains 
passing over the ships, and showing the course of the wind-arrows 
in a Cyclone, and if he marks a track and moves the tumbler along 
it, he will see how a Cyclone successively strikes, passes over, and 
leaves ships : lowering and raising their barometers accordingly ; and 
how the circular currents of winds veer differently on different sides 
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of the track! He has thus a complete miniature of the Cyclone 
in his hands, and he may make one^ for either hemisphere, by stirring 
the water with or against the hands of a watch. 

287. Before I conclude this section, I would impress on seamen 
the importance of obtaining good barometers and simpiesometers ; and 
these cost but little more than bad ones ; and the utility of comparing 
them with any known good ones at any ports they may arrive, as for 
instance with those at public establishments, &c. It is not requisite 
that this should be done with all the accuracy of comparisons for alti- 
tudes with standard instruments, but it is highly useful to know what 
the error of a barometer is when we come to compare with other ship’s 
barometers, and when we wish to use it in assisting our judgment in 
forming an estimate of our distance from the centre of a Cyclone. 

The following note is from my former work on this subject. 

I have little doubt that the oil in the common simpiesometera is affected by light, 
and becomes viscid when exposed to it, Messrs. IVoix^htoxi and Sixus, at my sug- 
gestion, have manufactured a * Tropical Tempest Simpiesometer,* of which the two 
principal improvements are, a door to keep the light from the oil, except when observ- 
ing, and a tube of such a length, that it will allow of the great depression (to 26 or 27 
inches) which sometimes occurs, with a temx>eTatuie of 75 or 80^ in tropical hurricanes, 
without any risk of the gas escaping. See Jour. As. Soc, Beng. Vol. XII.” 

Learning after this note was published, that the house of Adie and 
Co. of Edinburgh still existed, (I had been told that Mr. Adie who 
first invented the simpiesometer was no more,) I wrote to them, and 
in their reply they inform me, that they had found oil to thicken, and 
now use an acid \ as also that they had made their tubes long enough 
to act safely at a temperature of 120^ and 27 inches, but should now; 
make them long enough for a pressure of 26 inches. The improve- 
ment in both sorts of the instruments will he thus accomplished. 

288. Rise of the Barometer before Cyclones. Colonel Reid^ 
p. 518 explains this as follows: and from what we have just said of 
atmospheric waves, it may be easily supposed that something of the 
kind suggested does take place. 

“ A progressive whirlwind of great extent, might have the effect of arresting the usual 
atmospheric current, and of heaping it up to a sufficient extent on one side of the storm, 
so as to affect the barometer, by increasing the atmospheric pressure ; whilst on the 
opposite side of the same whirlwind, the atmosipheric pressure, beyond the limit of the 
Storm, might be found to be somewhat less than ordinary,” 
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"The following diagram is intended to render this explanation more easy. The cir^ 
cle is intended to represent an extended storm in high latitudes 5 and the parallel lines, 
the prevailing westerly atmospheric current.” 


> 





" The same figure may also serve to explain why progressive revolving storms are 
often preceded by calms ; and why a rise in the barometer may sometimes precede the 
setting in of a storm.” 

In his now work Col. Reid gives an interesting instance of this and 
of the precursor swell, being that of the Medway Steamer in which he 
was a passenger, which vessel experienced fine weather on the eastern 
side of the Atlantic, but along low swell coming from the N. W. pre- 
vailed, being at first westerly, then increasing and coming nearly from 
the North on the 1st October in Lat. 46® N. ; Long. 14® W. This 
swell was proceeding from a Cyclone raging on the western side of tlie 
Atlantic. 

** And two barometers on board the Medway rose half an inch above their usual level, 
the weather at the place of the Steamer being fine, affording an additional proof that the 
atmospheric pressure is augmented just beyond the limit of whirlwind storms. 

289. Osculations of Uie Barometer and Simpiesometer* 

Another pecaliarity of the barometer and simpiesometer which un- 
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doubtedly often occurs, is their Oscillation’’ (rising and falling within 
a short space of time) before and during a Cyclone. In one case in a 
Tyfoon-Cy clone, in the China Sea in October 1840, in which the trans- 
port Qolconda with 300 troops on board foundered,* the simpiesometer 
was observed in another ship which avoided it, to oscillate for 24 hours 
before the Cyclone ; and in several other instances also it has been 
observed as well as the barometer to fluctuate very remarkably on the 
approach of a Cyclone. 

290. The vibration of the Mercury in the Barometer during Cy- 
clones is, I think, first noticed in 1703 by Mr. Fras. Hauksbee who 
mentions it (Phil, Trans. Vol. XXIV. p. 1629,) as occurring in the 
Great Storm of that yearf and some experiments were performed at- 
Gresham College in support of a theory to account for it. 

291. In a report from the office of the Capitaine du Fort (Master 
Attendant) of Pondicherry, giving an accomit of the severe Cyclone of 
October 1842, (Eighth Memoir, Jour. As. Soc. of Bengal, Vol. XII.) 
of which the centre passed over that place, and five or six ships 
foundered near the coast, it is said, that ^‘from 2 to 5 in the after- 
noon, in the most violent part of the storm, the oscillatiom of the 
Tnercury in the barometer were so apparent, that it rose and fell in'- 
stantaneously two to three lines, as though somebody had shaken the 
barometer y The calm took place between 5 and 6 p. m. 

The fluctuations of the water barometer at the Royal Society’s 
rooms, are described by Professors Daniell and Barlow as resem- 
bling, on the approach of and during bad weather, “ the breathings of 
some huge animal.” They amounted in one instance to 0.28, while 
those of the mercurial barometer at the same time were only 0.02. 

292. Kaemtz {Meteorology, p. 316) says, speaking of the baro- 
meter during tempests, 

♦ Fourth Memoir, J our. As. Soc. Beu^, Vol, IX. 

t The greatest English storm of which we have any record. An Annual Sermon iat 
preached in London on the 25th November in the Baptist Chapel Wild Street, in com- 
memoration of it. During the reign of Queen Anne this day was observed as a solemn 
fast, and a private individual , named Robert Taylor has left a sum of money in the 
funds of which the interest is appropriated to this commemoration. Fifteen sail of the 
line with Admiral Bowater and all his crew, with several hundred merchantmen were' 
lost. London appeared like a city which had sustained a protracted siege, whole streets 
being destroyed, and several thousand individuals buried.beneath the ruins. See Annual 
-Hegister for Nov, 1843, p. 168, 
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‘‘ These changes (of air) are rarely brought about without agitation; the air moves 
with velocity, and tempests are the result, The barometer osciZZates and falls rapidly 
and rises again in the same manner. These characteristic oscillations are made at short 
intervals, they are irregular and should be regarded as a consequence of the inequality 
of pressure that gives rise to the tempest. What we have said concerning winds, fully 
confirms this opinion ; continued tempests ('for I am not speaking of those which last 
merely for a few minutes) are almost always preceded by great barometric oscillations, 
which as it were announce their approach,* 

293. ' Col. Reid p. 447, speaking of the Barbadoes Cyclone of 
1839, says— 

During the hardest part of the gale, several persons observed remarkable oscillations 
of the mercury in the tubes of their barometers.” 

In the log of the Sophia Reid, p. 89 of Col. Reid’s work, is noted, 
at the approach of a Cyclone in the Gulf Stream, 

** Mercury much agitated, and inclined to fall.” 

294. Mr. Thom^ p. 184, says — 

It has been observed that the mercury in the tube is in certain parts of the storni 
subject to sudden oscillations within the space of a few minutes, or even a continued 
motion upward and downward is said to have taken place. As this occurs near the 
margin of the calm, or where the atmosphere begins to ascend in sudden and spiral 
gusts into the focal current at the point of minimum pressure, it is not at variance with 
the principle of a regular gradation in the descent and rise of the barometer,”* 

295. lu my Third Memoir, (Jour. As. Soc. Beng. Vol. IX.) in 
the log of the brig Freak, Captain Smoult, which vessel was near 
foundering in a Cyclone in the Bay of Bengal in April-May 1840, it is 
noted as the vessel approached the storm, and when the wind is mark- 
ed as strong breeze and threatening weather,*^ ‘‘ barometer vibrating 
very muchy The vessel was at this time at about 240 miles from the 
centre of the Cyclone, and I have estimated that the verge of the cir- 
cle may have extended to within about 130 miles of her position at 1 
p. M., when this remark was made. The entire fall of Capt. Smoult’s 
Barometer was from 29.30 to 27.25. 

In my Seventh Memoir (Jour. As. Soc., Beng. Vol. XI.) in the 
Calcutta hurricane of June 1842, Mr. Willis’ note from Garden 
Reach, 5 miles "W. S. W. of Calcutta, speaking of the simpiesoraeter 

* We may note here that the up-current as it is termed by Mr. Espy, is in this pas- 
sage assumed as a fact ; but no evidence has as yet been produced to show that it exists, 
and Mr. Redfield's theory accounts equally well for the fall of the barometer. See pp. 
17, 19 and 202. 
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says, and tHs at the approach of the centre. Simpiesometer, breath- 
ing as it were, or fluctuating with the blasts ^ 

In the October Cyclone of 1848, in the Bay of Bengal, this vibra- 
tion of both the Barometer and Simpiesometer, \eas particularly re- 
marked on board the Barham, The Barometer (a first rate instru- 
ment) was affected for about two days, on one occasion it amounted to 
0.4, four-tenths, in three hours, and at 7 a. m. they shook out reefs, for 
the Bar. had risen to 29.65 but at noon it was again at 29.20, and then 
rose again before finally falling. 

296. In an extract from the log of the ship Tigris, which vessel 
was caught in one of the small Tomado-like Cyclones of the ** Hurri- 
cane Tract’’ (seep. 41 § 58) in the Indian Ocean, being in lat. 9° S. 
long. 83° East. (Track ee upon our Chart), Captain Robinson 
^remarks, 

** Wind blowing in tremendous squalls from W. S, W. to West, the barometer rising 
and falling the tenth of an inch before and after them.” 

297. In M. Peron’a relation of the voyage of Le Naturalists 
and Le Geographe, speaking of the winds and hurricanes at the Isle 
of France, he says that the two most remarkable ones of modern years, 
(he was writing in 1801,) were those of December 1786 and December 
1 789, in which the fall of the barometer exceeded an inch (English) ; 
and in the last storm it is noted that the oscillations extended through 
the space of two lines, (1.78 English) and that, flashes of a pale 
light were evolved from the surface of the mercury that filled the whole 
vacuum of the tube.^’* 

298. There is, then, it will be seen, no sort of doubt of the existence 
of this oscillation, and we shall, I trust in future have it carefully ob- 
served and noted, and the seaman will readily understand how this may 

* M. Feron was a first rate naturalist and observer, and his name stands so high, 

that we.may suppose he did not set down this very remarkable phasnomenon without 
fully satisfying himself by careful enquiry, that it had been observed and registered at 
the time by more than one person. In De Luc’s “ Becherches sur les Modifications de 
VAtmosphcre** Vol. I. a considerable section is devoted to the consideration of luminous 
Barometers, which scientific men now agree with him as considering to be an electric 
phseuomenon. But this term is applied to those Barometers in which a pale phosphoric 
light is produced by suddenly tilting them, so as to fill up the vacuum by the mercury ; 
but it is evident that the light described by Peron was not so produced, unless indeed 
we suppose the vibrations to be far more extensive and violent than ho describes them. ■ 
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occur, and that it may be, and probably is, occasioned by the passage 
of successive waves of air, circular or straight, over the place of the 
instrument, and that these waves may be more or less abrupt, and 
high, and gradual, according to a hundred modifications of the storm 
above. For him the practical fact is, the important truth that the 
barometer and simpiesometer if ^'uneasy” announce bad weather in the 
vicinity. The water barometer before alluded to, showed the effects of 
every successive gust of wind, which was in fact a wave of air passing 
over the spot.* 

299. Another sign of an approaching fall in the barometer, if not 
of a Cyclone, which I have noted, is that it does not rise at the usual 
barometric tide hours, but remains stationary. When this occurs, 
there can be no doubt that some disturbance is going on somewhere, 
and the barometer and simpiesometer should be carefully watched. 

This indication has in many instances since it was first published by 
me, in 1844, been found of notable advantage as a warning sign, 
affordmg thus some hours more for preparation against the Cyclone. 

300. During a storm, the most careless seaman, I presume, looks 
often at his barometer, and few if any require to be told that while it 
continues low, more bad weather must be looked for, and this even if 
they have gone through all the phases of one Cyclone, and their baro- 
meter has fallen at its onset, remained very low during its fury and the 
calm of the centre, and hqg gradually risen again a little; still, low 
square sail'f should not be made, for it is possible that there is another 
Cyclone close upon the one which has past. 

301. This case of successive Cyclones following one upon the other, 
has occurred in repeated instances in both the East and West Indies, 
and off the coast of North America ; or as in the case of the CxdlodeiCs 
Cyclone of 1809, as traced by Colonel Reid, the track being a curved 

* If a syphon with a barometrical vacuum was fixed in the flitlo of a divingf-bell the 
outer branch heinff left open and the bend filled with mercury, the rise of the mercury 
in the inner branch would measure, proportionally, the depth to whidi the diving'-bell 
sunk, and the pressure ( i. e. weight) of water upon it, If a wave passed over the spot 
the mercury would rise for a inomcut and sink again, and so oix successively ns each 
wave passed. This is the oscillation of our barometers and simpiesouieters, which mea- 
sures the depth and waves of air iu the ocean of air in which we live, as the fish do in 
theirs of water. 

t And, if not absolutely necessary, no square sail should be set. 

2 IS 
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one, the ships — in that case a fleet of them — after falling out of the 
storm circle on one side, ran again into it in a day or two afterwards, 
when it had curved back and again crossed their route homeward ; but 
their barometers were always low in the interval : see p. 77 to 81, for 
what has been said on these various kinds of Cyclones. In all such cases 
it is clear, that while the barometer and simpiesometer have not risen 
to their average height, and all other appearances have not become 
favourable, the seaman should still be on his guard. I say here all 
other apj^earances,'^ because we may suppose a case in which if two 
Cyclones approached each other at a wide angle, as was certainly the 
case in the Golconda's Cyclone before quoted, there might be a position 
in which for a time, and before the borders of the two were in contact, 
the barometer might be driven up, i. e. the two atmospheric waves 
might produce a considerable rise, though in such a case the wea- 
ther would as far as we can judge, be still gloomy and threatening 
enough.* “We have as yet no exact account of any vessel’s barometer 
and simpiesometer, between two following or parallel Cyclones, though 
such cases must doubtless frequently have occurred. A good account 
of this kind, with careful barometrical observations, would be very valu- 
able. 

302. The ship Misia, Captain McCarthy^ whose able report is 
given at length in my Ninth Memoir, (Jour. As. Soc. Beng. Vol. 
XII.) ajppea 7 'sf to have been a little aft^ midnight on the 2nd and 
3rd Oct. 1842, off the Sand Heads, not far from the point where two 
parallel storms were passing to the North and South of her, and one 
of them was a furious and almost destructive storm to her. Her log 
states, thUt, about this time barometer fell very suddenly since mid- 
night from 29.30. to 28.30 1 and simpiesometer (which before is mark- 
ed at 29.22) to 28.22 !” 

303. Rise of the Barometer and Simpiesometer before the 
strength of the Cyclone is over. Seamen are well aware of, and 

♦ As will be subsequently shewn, this case of a hiffh Barometer with gloomy thrcat- 
eningr weather on the approach of a Cyclone may also occur where the track of the 
Cyclone crosses the Monsoon or Trade, wind. 

t I speak with caution here, because though the Eliza*s place is well ascertained, the 
position of the centres of the parallel Cyclones is not so exactly determined at this time 
as to enable me to speak with certainty. Nevertheless, this instance is the nearest ex- 
ample we have, and 1 will not therefore omit it. 
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anxiously look for this beautiful indication, which is often, and truly 
to them, a rainbow of hope in the depth of their distress. Mr, Redfield 
accounts for it by supposing that, as the lower part of the whirling cy- 
linder (disk ?) of the Cyclone, meets with resistance at the surface of the 
earth, it cannot advance so fast as the upper part, and thus the cylin- 
der is not a truly perpendicular one, but more or less inclined in the 
direction of the track, just as we often see the cloud of a water-spout 
move on above, and the spout itself remain seemingly stationary below, 
so as to become sloping or curved. By means of the little experiment 
with the glass tumbler, described at p. 202, we can easily understand 
this, if we suppose the glass a little inclined over, and that the vortex 
was to remain at the centres above and below; for that part of it above 
will then have a less column (of water in the glass, and of air in the 
case of the Cyclone), between it and the paper, than that below, which 
is really the centre of the supposed Cyclone, as raging at the surface of 
the ocean, and the augmented column is an addition of iveighf^ which 
consequently causes the rise of the mercury. 

304. In the Nautical Magazine for 184.1, p. 726, in remarks on 
the winds and weather off the West Coast of Australia, already quoted, 
(p. 44) by Commander "WiclElxam, of H. M. S. Beagle^ it is remark- 
ed that, in two Cyclones which occurred between St. Paul’s and Am- 
sterdam, and Swan River, though of equal strength and duration, and 
both attended with heavy rain, the barometer in that from the N. 
W.” (it was N. N. W., veering to the Westward), fell nearly 6-lOths 
of an inch, while in that “from the South Eastward” (which appears 
not to have veered at all, as nothing is said of it), it only fell 0.2.5, 
and this appeared very unaccountable.* The solution of the dif- 
ficulty will appear simple if the Horn Card be moved over the spot, 
which, (approximately only, for I have not been able to obtain the exact 
position for these Cyclones,) I have marked on Chart II. ; for it will at 
once be seen that, if the card be moved so as to take the N. N. W., 
and gi’adually the West wind-point over the spot, this places the ship 
before the track of the Cyclone while the centre passes close to the 
South of her ; but with the South Eastern gale, she is heUnd it, and 
thus the fall is far less considerable. I have little doubt that many of 

1’hc gralcs ure quoted to «how thoir diflereut cflccts upon the barometer being: from 
** opposite quarters/’ and such they seemed to bo at the liiuo. 

2 K 2 



212 Bar. measuring the distance of the Centre. [Part V. § 306. 

the barometric anomalies of gales from different quarters causing dif- 
ferent degrees of fall, will eventually be explained in this way. 

305. The Barometer as a measurer of the distance of ships 
from the centres. This question is not an easy one ; nor do I flat- 
ter myself, we shall completely resolve it. Nevertheless, its mere ex- 
amination may throw much light on the mechanism of storms and any 
guide, under due caution, is highly desirable to the mariner. I am, 
therefore desirous, not so much of setting my own views forward, as of 
directing the attention of sailors and of residents on shore, whose ob- 
servations are the most valuable for the solution ofitf^ to this infinitely 
important problem in our science. 

The question, briefly stated, in this — “ Assuming the nearly circular 
fgure; the rotatory and progressive motions of Cyclones; and that 
some of them are, at times, stationary ; and that there is a point of 
veering or a calm space, which we may call their centre — and all this 
is tolerably certain ; — can the fall of the barometer, be made an approx- 
imate measure^ of the distance of that centre from us ? or of its rate 
of approach to a ship' or a station on shore? and can it be used as 
such, both within and without the tropics 

306. I have suggested this question since 1845, (in the first Edi- 
tion of the Horn Book of Storms for the Indian and China Sea, p. 11), 
and it had indeed engaged my attention since 1842, when I exhibited 
to the Asiatic Society of Bengal, at one of its meetings, a large Baro- 
metrical Chart of the curve formed in the storm of June of that year, 
which is the subject of my VII. Memoir in its Journal. Mr. Thom, 
whose work was published in 1845, had also taken up this question 
without having seen my work ; and he has given a plate of the range 
of the barometer during hurricanes, and a diagram on his chart of the 
approximate distances from the centre, by barometer, for the Cyclones 
of the Southern Indian Ocean. The fall in a given time he has not ad- 
verted to in the text, considering, probably, that time, and distance 
from the centre, must vary according to the rate of the Cyclone’s tra- 

* On account of their observing’ in fixed positions, and much more at leisure than 
sailors can do at sea j at least until we have vessels sent out for the purpose of investigat- 
ing storms. 

t For the plain seaman : approximate measure,*' is a measure approachliis to, md 
usually not far from a correct one. 
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veiling and distance. In tlie following remarks, I shall endeavour always 
to distinguish his views from my own, should they meet. I think the 
difference between our theories is, that he inclines to suppose the abso- 
lute (entire) fall as the best guide, and I prefer the rate of fall, though 
I would not neglect the entire amount, particularly where sudden. 

307. And first, it is evident that there are very great differences 
in the fall of the barometer in various storms,* though they may all 
be true Cyclones, and this in the same seas, so that the absolute (total) 
fall of the barometer, say of one, two or even more tenths may greatly 
mislead us, if we trust to that alone ; for we may be supposing that 

as the barometer has only fallen three-quarters, or one-tenth that is 
not so very much (from a height say of 29.80)” taking here no account 
of the time in which this fall has occurred ; whereas with a fall of one 
or two tenths in a short time, we may be really close upon the danger^ 
ous centre, or a hurricane may be rapidly coming close down upon us. 
The seaman will clearly understand this by the consideration of the 
plate and what will be said of it. 

308. Let us first consider our data, and the amount of their cer- 
tainty or uncertainty with reference to our problem. I allow that the 
barometer is one which, if not correctly ^ setj’-f as it is phrased by 
sailors, is tolerably sensitive and acting well. The questions then are — 

I- As TO THE Cyclones themselves. 

Mret . Cy clones being in themselves of different intensities (strengths), 
i. e. causing the barometer to fall more or less at their centres, as seen 

* In one case (Sixth Memoir “ Storms of the China Sea,” Jour. As. Soc. Benj?. 
Vol. XI.), there is a remarkable instance of a furious tyfoon-cyclone in which the baro- 
meter of the ship Arid, gave no warning*, being* at 30.10, falling to 29.80, and rising to 
30.25, with tyfoon blowing as hard as ever, and at noon it was at 30.90. I ascertained 
from the (then) chief OHicer of the ship, who subsequently commanded her, that the 
barometer was a good one, and had always acted well. I traced, however, two storms 
(Tracks XXV. on Chart No. II.) one coming from the N. E., and the other from E. S. 
E., and a heavy monsoon from N. E. blowing in from the Pacific at the same time, and 
it is to this that I attribute this remarkable instance. In the Buccleit<gh*s cyclone also, 
(Track n on Chart 11.) the barometer fell only 0.24, bat the siniyicso meter 0,82. The 
Ariel had no simpiosometer. Mr. Thom, p. 177, who had not seen my Memoir, thought 
that ** there is no well authenticated case of this kind on record,” but I consider the 
Arid's as one, and it is highly instructive. 

t 6’et, i. c. The Zero point, or level of the mercury in the cistern or bag, too high or 
too low. 
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in the plate ; one Cyclone causing a total fall of one inch, and another 
of two and half or even more . 

Secondly. Cyclones being of the same or of different extent ; as one 
being 100 and another 400 miles in diameter ; but both occasioning the 
same total amount of fall at the centre — say of one inch. 

Thirdly. Cyclones of the same extent and intensity, but travelling 
with greater or less rapidity. 

II. As TO OUR OBSERVATIONS. 

Pirst. The previous height of the barometer. 

Secondly. The time it takes for a given fall. 

Thirdly. The change of the observer’s position if at sea, and espe- 
cially if running or scudding. 

We have thus in the storm itself to consider — 1 , Intensity ; 2, Size ; 
and 3, Bate of travelling. 

And in our observations — 1, Amount of the fall ; 2, Time in which 
the fall occurs ; and 3, Change of position. . 

It is clear that all these may replace each other, and that therefore 
they Inust all be taken into account. On shore as there is no change 
of position, that element does not interfere with our estimate. 

309. Let us now consider the first of these conditions, the different 
intensities of the Cyclones themselves : of course as shewn by the 
greater total depressions (falls) of the barometer ; which we suppose 
have always occurred also where the vund has been of the greatest 
strength. In truth we have no sort of measurement of the wind’s 
strength in tropical hurricanes, and only judge that the most violent 
wind has occurred with the greatest fall of the barometer, from its ex- 
traordinary, and often incredible, effects. It would appear, moreover, 
that where these great falls occur, they usually take place in remark- 
ably short intervals of time. 

310. In this question of the intensity of Cyclones as indicated by 
the fall of the barometer in a given time, it is clear that we must take 
as standards, only such observations as have been made on shore ; and 
again, of these, only such as have been made when the centre has pass- 
ed over the spot are really efficient ones to our purpose ; because in all 
others the distance at which the centre passed from the place of obser- 
vation is in some degree uncertain, and thus such cases can only be 
used to test the accuracy of any rule which we may deduce. The ob- 
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servations made by ships at sea, however valuable in themselves, and 
for their own purposes, are also out of the question for this part of our 
research, except also as testing the value of our rules or estimates ; for 
even where the centre has reached the ship, all the observations must, 
it is clear, be heights of the barometer in different places in the area of 
the storm. 

311. The instances in which the barometer has been accurately 
registered in places where the centre of the Cyclone has passed over 
the spot — and as just shewn, it is only these which will give us trust- 
worthy data — are very few. They are laid down in the annexed Baro- 
metrical Chart, and I shall presently describe the principle upon which 
it is constructed. 


The plate thus comprises, — 


Authority. 

I. 

Madras Hurricane,. . « . 

1836, 

Observatory records. 

II. 

Mauritius, 

1836, 

Cols. Uoyd Lewis ; Reid. 

III. 

Calcutta,. 

1842, 

H. Piddington^ 7th Me- 
moir, Jour. As. Soc. 
Beng. Vol. VII. 

IV. 

St. Thomas’, West Indies, 

1837, 

Professor Dove, in Part X. of 
Scientific Memoirs. 

V. 

Duke of York, Kedgeree, ' 

J. 1833, 

Mr. Jas. Priusep, Jouri 


mouth of the Hooghly, , 

As. Soc. Beng. Vol, IV,, 
Reid, p. 291. 

VI. 

Ilavanab, 

1846, 

Bermuda Royal Gazette. 

VII. 

Madras, 

1841, 

Observatory Report, 5th Me- 
moir, Jour. As. Soc. Beng. 
Vol. VII. 


312. The principle on which the diagram is constructed is, to take 
without reference to the hour of the day or night at which it occurs, 
the lowest point of the barometrical depression in n Cyclone, as the 
Crntrk or axis of that storm. This is placed on the double, or axis, 
lines in the middle, and the fall and rise, and the time in which those 
occur, are shewn on a scale of hours below, and of inches to the right 
and left. Wo have thus the Cyclones brought together and placed upon 
each other^ as it were, for comparison ; under exactly equal conditions 
as to time^ and as to the fall of the mercury in that time. The scale of 
miles above will be explained. 
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313. And we are immediately, struck with the fact that there are 
evidently two distinct classes of Cyclones, in one of which the fall and 
rise are more or less gradual, forming an easy curve, while in the others 
it forms not so much a curve, but almost an angle* or rather the figures 
called by opticians, caustic curves, and in these last Cyclones the fall has 
been excessive and the fury of the tempest far beyond the average of 
such visitations. We may thus divide the storms into a first and se- 
cond class 5 the first class being* those of the greatest (excessive) and 
sudden falls near the centre. 

There is also evidently another peculiarity, i. e., that all the rapid 
part of the fall seems to begin at from three to six hours before the 
passage of the centre and that before that time, the fall even of the 
violent Cyclones is comparatively gradual, and in fact approaches close- 
ly to the second class. 

314. The following table explains itself by its title. It is calculated 
to the nearest third decimal from the authorities given, and arranged 
like the plate, of which it is in fact the measurement at the different 
hours. 

As an hundredth of an inch may be worth notice in these calculations 
and estimates, and as this is easily missed in the measurement or the 
drawing, the copying of the plate, or the shrinking of the paper after 
the impression, I have extracted and calculated this table from the 
registers of the storms, calculating to the nearest decimal where the 
distance in time from the centre does not fall exactly at the hour of 
observation ; and where the calm centre has lasted for any marked 
epoch of time, as we see it notably has in the plate ; taking the middle 
of that interval of time as the central instant. The heads 2A. 3/i. Ah, 6h. 
and 12A., signifying the total fall in that space of time before the pas- 
sage of the centre ; and the column pf rate, that of the rate of fall per 
hour, in the interval given at the heading onhj, and not the total mean 
fall. 

* The two kinds of curves are compared by Professor Dove, of whose Memoir I 
have only access to brief abstracts to deep ravines with precipitous sides, and to ex- 
tensive vallies with srentle declivities. 
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218 Remarks on the Plate and 'Table. [Part V. § 316. 

315. If we look at the mean fall for the two hours before the 
centre, (or from 1| to 2A. towards the left hand, in the Plate) in the 
Cyclones of the first class, V. VI. and VII., we shall find it to be as 
much as 1.529 for the whole two hours, or 0.763 per hour, while those 
of the second class give but 0.201 for these two hours, or 0.100 per 
hour I 

Again at 3 hours from the centre we have, 

Total fall. Mean rate per hour. 

First Class, 2.090 0.697 

Second Class, 0.350 0.116 

And at from two to four hours from the centre it is, 

Total fall. Mean rate per hour. 

First Class, 0.523 0.261 

Second Class, 0.284 0.142 

It is evident then that, taking into account also the differences of 
rates of travelling,* which might occur in Cyclones of exactly the same 
intensity, these two classes are, at least towards their centre, so dif- 
ferent, that no common rule can apply to them. 

316. The examples of the plate and tables are, as I have already 
noticed, necessarily from registries of Cyclones on shore, but there is 
also no doubt in my mind that this distinction, of the sudden and 
excessive falls near the centres, which constitutes our two classes, 
exists also at- sea ; where in those Cyclones from which ships have 
but barely escaped from the centre, we usually find this kind of fall. 
As instances of this, I may quote the following. 

The H. C. War Steamer Pluto^ in the China Sea — nearly foundered 
(see pp. 48. 87. 136) — Bar. fell in all from 29.90 to 27.55 or 2.35 ins. 
and in the last three hours about 1 .25 of this fall occurred while steaming 
and drifting into the centre. 

The transport Briton in the Cyclone in the Andaman Sea, in which 
with the Bunnimede, she was lost on the Andaman Islands, (see pp. 
47. 91) appears to have had a fall of about 1-0 inch or more of her 
simpieso meter within the three hours of her being at the centre, and 

* We do not know what the rates of travelling of any of these Cyclones were, except 
No. 111. It is possible that the more rapid falls of some may have been occasioned by 
their quick approach, but the two classes seem essentially different in so many respects 
that 1 treat them as such, at least up to four hours, countingr from the centre. 
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Part V. § 318.] Rtmarh on the Plate and Table* 

of about 2.30 ins, in all ; and in this storm the force of the wind was 
so terrific that it was tearing up the front of the poop in both ships 1 

The ship London in the Bay of Bengal, quoted by Col. Reid, p. 
291, from the Journal of the Asiatic Society of Bengal, had a fall from 
29,70 to 27,80 or 1.90, of wliich one inch took place within the last 
four hours. 

More instances may be adduced, but these will be quite sufficient to 
shew that the peculiarity of an excessive fall in about three hours, 
(of time or distance,) preceding the passage of the centre, takes place at 
sea, as on shore, with the Cyclones of one peculiar class* 

317- But we may also say that, generally speaking, the seaman, 
fortunately, docs not require, or very rarely so, to know what we are 
now discussing ; for when once so far involved in the Cyclone as to be 
within four hours (of time) of its centre reaching him ; or at from 50 
to GO miles allowing it an average rate, he has probably but little 
choice of manoeuvreiug left him. 

What he wants is, a rule to serve him as some sort of a guide at 
the approach and beginning of the storm, when his plan of management, 
as explained at p. 107, may depend on his estimate of the distance of 
the centre from him. We shall now see that, at greater distances, 
the fall for both classes of Cyclones’ is so nearly the same, that we may, 
so far as our present /cnou)led(/e extends deduce some useful hints at 
least from the barometer in this respect j if wo cannot fairly and safely 
trust entirely to it or call it a measurer of tho distance from the 
centre ? 

318. For it is evident both from the plate and table, that, at from 
GA. to 3h, from tho centre, wo have a mean fall, 

For the First class of, 0.095 per hour. 

For the Second class of, 0.147 

The mean of these two being .... 0.121 

and with the exception of the Madras storm of 1841, No. IV., this 
mean is near enough to each separate instance, to guide us, and to ad- 
mit of its adoption for our purpose. 

At from GA. to 9A, distance from the Centre, the means are — 


First Class, 0,063 One instance only. 

Second Class, 0.079 

Mean of this, 0.071 
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Fall in time converted to IMstance. [Part V. § 320. 


At from 6A. to 12A. distance from the centre, the means are — 

First Class, 0.077 per hour. 

Second Class, 0.043 „ 

And the Mean of these is . 0.060 

But as we have only one registry for the storms of the first class, we 
shall perhaps he safe in taking 0.050 as a mean fall for this interval. 

319. So far then as to the mean fall in time; but the sailor re-; 
quires this in distance for his purposes, and we have seen (p. 214) that 
time and distance can replace each other according to the rate of the 
Cyclone’s travelling. We can only then af&x an arbitrary distance,* 
and then try how far our rules would have shown correct results in 
actual cases, where we have the rate of fall for any fair average of 
hours, and can calculate nearly enough for all practical purposes the 
actual distapce of the centre from the ship. The seaman will clearly 
understand, I hope, that what I mean to express here is, that while it 
iriay be at least worth his masts to him to know if he is at 200, 160 or 
100 miles distance from the centre ; it is of little or no use, generally, for 
him to know if he is at 50i, or 80 miles from it ; for he has probably 
room, time, and weather to manoeuvre in the first ewe, and in the latter 
has little or none of these, and must therefore confine his care to get- 
ting out of the way of the centre, or allowing it to pass with the fewest 
chances of damage to his ship. When the centre is within 50 miles 
'{or say three hours) of him, the Cyclone is pretty nearly master. What 
human skill can accomplish must be done before that time. 

• 320. The scale then which, after much consideration, I have found 
the nearest to the probable truth, is that marked in miles on the upper 
part of the plate, though this is to be considered as by no means strictly 
a limit ; for as regards limits, I repeat that it may possibly be found in 
the end that there are ho strict ones at all ; and that even the various 
extremes may be wider apart than the following table will indicate — 

• I do not do this by mere ?uess, but after much consideration, and all the calcula- 
tion which the imperfect elements afford of a&out .what the distances have really been 
at the times, as will be subsequently shewn in a table* 



221 


Part V. §. 320.] Fall in iime converted to distance* 
An average fall of the Shews the distance of 


Barometer 

. of 

]^eT hour 

the Centre from the 
sht]^ to he in miles 

FROM 

TO 

FROM 

TO 

0.020 

. 0.060 

250 .... 

. . 150 

0.060 

. 0.080 

l-IO .... 

1 nn decimal 

• " ^ of the Barometer 

0.080 

.. 0.120 

wo .... 

. . oO heights is replaced 

0.120 

.. 0.150 

80 .... 

60 cipher.* 


I have not set down any thing for the centre division of our table, 
i. e. from the centre to 3A. before its passage, for it will be seen that 
the rate of fall per hour doubles after the Cyclone has fairly begun and 
lasted six hours ; and that then (from 3h to H or from nine hours after 
the commencement up to the centre), it may either continue to fall at 
the same rate of about 0.1 per hour or a little more, or that its rate of 
fall per hour may be, if it should be a, Cyclone of the first class, as 100 
to 400, when compared with that of the former three hours ; or in 
other words, that it will now begin to fall/owr times as fast, or 0.40 
per hour If We have plenty of instances of this, and even of a fall of 
more than 0.5 or 0.75 (half or three-quarters of an inch) in the hour I 
I doubt not that this peculiarity will fully account to the seaman for, 
and I hope put him well on his guard against, cases of sudden falls ; 
which if they occur at the beginning of Cyclones, as they sometimes 
do, are warning enough of course ; but which may also advise him of 
his too near approach to danger of such imminence, that we may at 
least say that no ship can hope to escape from it with her masts stand- 
ing ; and he should in such cases have the axes npon deck ; a precau- 
tion too often neglected by young commanders and officers, who are 
apt to suppose that precaution indicates fear — and they are sometimes 
afraid of being thought afraid of the storm. 

• For we must always bear ia mind errors of observers and instruments, and except 
perhaps in Observatory reffisters, allow sometUmg for weather in which doors, windows 
and roofs are shahingr hard to fly out of their frames. I trust also that both the seaman 
and the scientific reader will make largfe allowances for the exceeding scantiness of our 
materials. If we had seventy sets of averages in lieu of only seven, we might see our 
way clearly at once ; and indeed, 1 have at times felt doubtful if it was not yet too soon 
to publish this investigation, but have been led to do so, by the hope that the sailor may 
be doubly served by it ; for it may perhaps assist him, and it will no doubt obtain for us 
more mutcriuls— and perhaps better workmen with them than myself I 

t The plain seaman must be very careful in reading all this to pay attention to the 
values of the decimals, and not confound the tenths witli the hundredths. 
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Ajfiplication of the rule; Precautions. [Part V. § 321 . 

It will be remembered also, that it is quite impossible by any previ- 
ous rates of fall to estimate, when so near the centre, which of the 
classes of storms we have to deal with ; and I repeat that what we have 
to do with our ship must all be done before this time. 

321. But before applying this rule we must recollect that there are 
many circumstances to which attention is to be paid, and the best 
precepts I can at present give for the application of it are the follow- 
ing. If I make these minute, and encumber them as some may think 
with considerations,” it is because I will not set down any thing as 
positive which is not so, or on which the smallest doubt may remain ; 
and because I should much regret that any one should be led to sup- 
pose, for want of explanation, that he had an infallible Law, when he 
has only an empirical rule.* 

1. The barometer at the approach of bad weather, should be 
observed carefully every hour, and especially at night. If every half 
hour so much the better ; and it should be entered immediately on 
the log. 

2. At the end of every two or three hours, the rate of fall j^er 
hour, should be carefully averaged to the nearest decimal. 

3. It should then be considered, if the barometer has not risen at 
the usual times of its tides, f or if the interval of the falling tide, or 
any period of it has formed a part of the time elapsed, or if it should 
in this interval have risen. In both cases an allowance should 
be made for this at the onset of a storm ; for or against, as may 


he. Thus 

From 11 p. M. to 2 A. M., are 3 hours. 

Total fall of barometer, 0.18 

Which is per hour, 0.06 

But as this is within the falling barometer tide-time and 
the whole fall is not yet considerable, we may call the 
fall, about, 0.05 


and this sort of allowances is exactly what the sailor makes when 
working up his log in a tide’s-way or for a heavy sea, 

* A rule fouuded partly on facts and partly on assumptions, 
t I need not explain to any sailor, I hope, the tldei of the barometer, and the import- 
ance of noting if any thing affects these. 
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Part V. § 322.] Precautions in apj^lying the rule. 

A. As the ship’s run, and the probable bearing of the centre are 
known, and as, if it is one, the average track of the Cyclone may 
also be known in many places, it should be considered it the ship has 
been approaching it or increasing her distance Irom it, as this would 
also atfect the fall. 

5. The application of our rule depends not only on the fall, for the 
last hour for instance, but on the rate of falling. Nevertheless, the 
seaman will easily understand, after he has made his best estimate, 
that if latterly the barometer has fallen at an increasing rate, he may 
be farther on (to the right hand or towards the 1| of the centres) upon 
the curve, than he supposes ;* and the careful man will always keep 
on the safe side, and make that sort of allowance, which he does 
for excessive tides or currents in the neighbourhood of dangerous 
passages. 

6. As will be seen in the Notes to the Table, the vicinity of land 
certainly affects the indications of the barometer, whether the storm 
be supposed to be advancing toward, or coming from, or passing by it, 
and this should always be borne in mind. 

7. The trades and heavy monsoons also appear to affect the state 
of the barometer, at least on that side of the storm circle ou which 
they blow, whether with or against its track ; but we require more data 
before we can, say how and under what circumstances this occurs. 

322. I proceed to shew iu the following table by actual examples, 
carefully calculated, what the results of the foregoing rule would 
have given, if it had been used in the storms and on board the ships 
they refer to.f 

The columns of this table require some explanation. 

I,, IL, III., and IV. explain themselves, as being Number, Date of 
storm cited, Slnp or station, and Authority from which the data 
are taken. 

• A common remark in Logr Books we know is. " The baromotor fttlUng- very fast 
towards Noon”— or towards Midnifrht, 6tc. 

t Those examples are not selected partially, but I have taken everyone 1 could meet 
with which affords the elements necessary, viz. good barometrical obsorvattons, with 
tlie place of the. observer and that of the centres of the storms for two ilays a-^ accurately 
deterraiaod us could reasonably bo expected, lint it is rart? to find all iIhjsc present, 
and tlie want of any one of them debars us from using the iustanc.o us u lair test. 
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V. Is the Average rate of fall of the barometer per hour. 

VI. Shews the Number of hours, for which this average has 
been taken. 

VII. Shews the Distance which would be given by the rule at the 
beginning and end of the time^for which the average is taken : Thus 
if we refer to the table, at p. 217, we shall see that a fall of 0.1 one- 
tenth, per hour, gives a distance of 135 miles to 45 miles ; that is, 
that it would indicate at the first hour 135 miles of distance, in two 
hours 105, and in three 75 and so on, rending the table backwards as 
it were, or diminishing the estimate of the distance as the fall has 
lasted a longer or shorter time, so as to obtain an approximation to 
the actual distance at the time of making the last observation and the 
calculation for it. 

VIII. Mean distance by rule : is the distance of the centre of the 
storm at the mean time between the observations quoted. Thus, sup- 
pose observations from Noon to 4 p. m. give an average fall of 0.080, 
this will ^ve a distance of 125 miles at 2 p, m. 

This column is necessary, because the fall, for instance from 3 to 4, 
may have been more rapid, or was not observed. If it was observed, 
this would shew that the centre and ship were approaching rapidly, 
and the next hour’s average, with this one, or that from 3 to 5, will 
demonstrate this. If it was not observed, it is clear thajt it may have 
been more rapid, (since for example the weather looks more threaten- 
ing and the squalls are heavier?) and the careful seaman will then 
suspect directly, that though at 2 p. m., he was at 125 miles distance, 
or thereabouts from the centre, yet it may be coming fast upon him, 
and the next hour as before, will shew a much greater fall and conse- 
quently a greatly reduced distance. In a word, the whole time of the 
approach of a Cyclone should be a contest between the vigilance of the 
- seaman and the vagaries of the winds and the waves. 

323. We should also in fairness remark that the want of regular 
horary observations in the instances at sea, place us in an unfair posi- 
tion for testing the accuracy of our rule ; for we must at present take 
intervals of from 2 to 24 hours, and assume the mean as the time of 
the mean fall, which for 2 hours is well enough, but if we come to 4 
or 6 hours it may much mislead us. Thus we may say that — 
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Part V. § 324.] Considerdtions with I'ahle of Examples. 

From 8 to 9 the fall is 0.01 or 0.02 

„ 9 to 10 „ 0.02 or 0.03 

10 to 11 „ 0.03 or 0.04 

„ 11 to 12 „ 0.04 or 0.05 

or something of this sort. 

Now as above said, if we have only observed at 8 and 12, we shall 
say that the mean fall was 0.025 or 0.038 at 10 a. m., but if we look 
at that between 10 and 12, we shall call it 0^035, or 0.045, and if we 
went on thus to 2 or 4 p. m., we should still be undervaluing the rate of 
falling, and consequently under-estimating our distances. Hence we 
may, especially where the true interval is large, suppose that the rule 
might give a nearer approximation if we had had more observations. 

324. In considering the table, also, the seaman will upon reflection 
find it much nearer to correctness in its result than it appears to bc ! 
For he must recollect that, what he usually does is probably to look at 
his barometer and take the average fall for say 4 hours, and then, as I 
have done,* estimate that at 2 hours, (the mean time) it was at a 
mean distance. 

But he should bear in mind, that either because the time of the 
usual rise has intervened in the latter part of his observations, or from 
any other cause, the fall has been less than it probably would bo ; or 
that the ship in scudding one way and the storm the other to meet her, 
have approached each other with excessive rapidity, and that he will 
in the next, — as he may have had in the last hour or two — have a 
much greater fall ; though this has not been yet observed ; so that, 
really the highest distance given by the limits was nearest to the true 
distance of the centre in the early part of the averaged hours. Thus 
if from 12 to 4 A. M., we say that the fall has been 0.050 per hour, 
this gives between 250, and 150, or an average of 200 miles at 2 a. m., 
but possibly, had the barometer been observed it would have given 
this average also, between 12 and 1, or say at 1 a. m., and that from 
3 to 4 the fall was such as to place the limits of distance between 100 
and 150. 

Hence, as above said, our table may be more correct than it at first 
sight appears, or at all events, with careful observations the rule may 
serve the mariner for all that he requires better than it promises to do. 

For want of hourly observations* 

2 G 
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Explanation of the Table of Examples. [Part V. § 326* 

325. I should remark finally on the following table, in reference to 
the care taken to construct it with fairness, that it has been difficult to 
use the rule in some cases in which readers who are acquainted with 
my Memoirs would naturally look for an example : thus, No. III. on 
the plate, is the curve of the Calcutta Cyclone of 1842, and yet I have 
not given any example from that storm. This is because, as will be 
seen in the Memoir, though we have a very good series of barometrical 
observations at Calcutta, which are moreover my own, yet we have only 
the log of one vessel to settle the position of its centre at noon the 
preceding day ; and this may therefore be very uncertain ; added to 
which the Cyclone itself was perhaps not fully formed when it passed 
her. 

326. Another remark that I should make is, that I have mostly 
taken the instances at the time the sailor requires them, or that repre- 
sented by the interval between 12 A. and 6 A. on our plate, and the rea- 
son of this will be evident, by referring to § 318 p. 219 and to the fact 
that (§ 316 p, 218) the rule becomes none at all when the centre is too 
nearly approached. On this last account also, I have often omitted 
what are at first sight good examples, but in which, upon consideration, 
it will be seen that though the one height of the barometer is given at 
a proper time for our purpose, and the distance of the vessel or station 
is perfectly well ascertained at both, yet the next observation for the 
average is so close to the centre, (and sometimes in it,) that it would 
give no fair criterion of the average fall in the interval for the reasons 
already given. 
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NOTES AND REMARKS ON THE FOREGOING TABLE. 

327. Some of the instances here given appear to contradict the 
rates we have taken as guides. They are however as authentic as other 
instances, and I have set them down as what are called, in researches 
on questions of Natural Philosophy outstanding instances :* or instances 
which for the present do not agree with the rule given, but which 
should be registered if thought correct, as they often lead to new dis- 
coveries and laws. I note, in the order in which they are numbered, 
these exceptional cases. 

(1.) No. 5. Madras Observatory. The average fall here would 
give 200 miles of distance, while the centre of the Cyclone was really 
at about 70 miles only. The track of the storm is one coming in 
directly towards the shore, and the outer verge of it may have been so 
far influenced by the Pulicat Hills, behind Madras, as to have dimi- 
nished the fall of the barometer ; and this appears the more probable, 
that in the same Cyclone the result shewn by the Sarah, No. 4, in the 
open ocean, though on the extreme verge of the storm is a very fair 
one. That by the Ryacottah Observatory, No. 6, though completely 
inland and subject there to many irregularities, between the great 
chains, of the Eastern and 'Western ghats, is also as fair a result as can 
be expected.-f 

(2.) These two instances. Futile Rosach and John Fleming, Nos. 
11 and 12, are wholly outstanding ones, but with the exception of the 
Note at No. 12, explaining that the position was uncertain 

on that day, I have no reason to doubt that the instance, at least in 
the case of the Futile Rozach is a correct one as to data, and tolerably 
so as to that vessel’s position. 

But this storm (Cyclone) was a very remarkable one, for while it 
was raging to the South of the Equator, another, which was proba- 
bly forming on the 27th, was blowing on the North side of it in about 

• Ilerscbeirs Discourse on the Study of Natural Philosophy. 

t The same anomaly occurs in applying: our rule to a case on the coast of Ceylon, 
in the log: of the P. and O. Co.’s Steamer liindostan, Capt. Moresby, (XIV. Memoir 
Journal Asiatic Society's, Vol. XIV.) in which that vessel steamed througfh the centre 
of a Cyclone, coming: up from the E. b. S., and striking: the (North and South) shores 
of Ceylon. 15y the avcrag-e fall of the Iiindo$tan*$ Par. (within 10 or 16 miles of the 
shore), the distance of the centre would have been at 4 p. m. 1st December at 200 
miles distance, but it really was not at more than 70 miles from her. 
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the same latitude North, and not far from the same meridian ; and 
between the two, along the Equator, a heavy North Westerly and 
Westerly monsoon was blowing. All these causes together may have 
influenced the barometer so far as to occasion a considerable diminution 
of its usual fall. The Cyclone also was a very slow moving one, and 
we do not yet know if these almost stationary storms are subject to 
exactly the same laws in this respect as those which have moved 
onwards from the first, or gradually acquired thoir usual progressive 
rates. 


(3.) These three instances are very instructive, for this Cyclone at 
the time of the observations was forcing its way over the lofty moun- 
tains of Cuba, as its centre crossed that island, to travel up between 
the Bahamas and Florida, and the observations were taken at Key 
West about 118 miles to the left (Westward) of the track. Its centre 
at noon of the 5th, — and our latest averages extend only to G a. m., of 
that day, — ^had but just cleared the North coast of Cuba. The great 
differences are evidently owing to the irregularities of the pressure, 
and this view derives much corroboration from the fact, that as the 
front of the storm was clearing the island and reaching the ocean, from 
6 A. M. to 11 A. M., there were evidently, though the gale was then 
in full force, very marked barometried waves, as follows, viz.— 


6 A. M. 29.402 

7 .335 

8 .418 

9 .536 

10 « .331 

11 « .272 


— .067 
+ .083 
+ .118 

— .205 
+ .059 


with, then, a gradual fall to 2 p. m,, when the depression was 29.134 
the lowest. The rise was not subject to these waves, but I do not in 
any case calculate from it. This instance is a full proof, that, as has 
been said, the vicinity of land influences the effect of the storm on 
the barometer. The next is also a proof of it. 

(4.) Nos. 16 and 17, H. M. S. Illustrious^ lying in Halifax har- 
bour, during the passage of the great Cuba Cyclone of October 1844* 
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The centre of this hurricane passed \vithia 130 miles to the East of 
the harbour, at noon on the 7th, on a N. E. track, but the left hand 
portions of it were affected doubtless by the hills of the Nova Scotia 
coast, for the barometer of the XT. S. brig Pioneer, No. 15, gave, as 
will be seen, correct approximations on the seaward side of the same 
storm circle. 

(5.) These two instances are also very notable, for between the 
storm and the ship was at first interposed the high lands of Cape 
Breton and Nova Scotia, the ship being at the Northern entrance of 
the Gut of Canso, and in the second instance she was running in for 
it. Accordingly we find the following barometric waves ^marked 
between noon of the 6th and 8 a. m. of the 7th, when the regular 
M takes place to 3 p. m. of the 7th (29.19) which was the minimum 
hour. 


Noon 6 

o 

A. 

M. 

29.63 

+ 

12 

o 

8 

7 

P. 

M. 

on 

+ 

15 

P. 

A. 

M. 

M. 

— .vT V 

.63 

— 

27 


We may remark also of this, as of so many other instances, that 
had it been a case in which a ship was lying in an open roadstead, or 
bay, and the Captain had desired to put to sea, he would have had by 
the wind and average fall of his barometer, a sufficiently correct notice 
of the bearing and distance of the centre to guide his course in safety, 
so as to do the best he could to avoid the centre, or profit by the gale ; 
which is practically all that we desire. Mr. Redfield’s corrected 
review of the position of the centre, I have noticed in the remarks. 
Our result would by it approach much nearer to exactness. 

(6.) I have noted here that *‘the ship was to the S. E. and S. of 
the Cyclone in the S. E. trade,” because I think it probable that a 
stormy trade or monsoon, rising as they often do to the strength of a 
gale, may influence the barometer so far as, on that side of the Cyclone 
towards which they blow, to diminish the total amount of fall, and 
consequently the average rate of fall ; so that in such cases we shall 
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find the distance given by the rule to be always too large. This 
instance, moreover, is one giving us only a 24 hours average with a 
total fall of 0.23, which for anything we know may have occurred with 
the last six or four hours. The rates of fall of the following days are 
however exceedingly small for a vessel so close in with the centre. 
Mr. Thom has given, at p. 181, a table of the barometer of the 
V elore, which is altogether an exceptional instances from our rule, and 
which, if there be no misprint, is very remarkable ; for it would seem 
that she had from the 1st to the 4th of the month, a regular fall of 
0.10 in the twenty-four hours while running before the gale, and this 
would give but a rate of fall of 0.004 per hour, though from the 
diagrams she seems to have been at from 120 to 160 miles of distance 
only. This anomaly probably arises in some way from the effect of 
the trade wind, hut it is impossible in the present state of our know- 
ledge to do more than conjecture vaguely as to the causes of this 
remarkable difference from the result of the test by the log of the 
Blanche. We must leave this notice for further investigation ; observ- 
ing, by the way, that the Felore was during part of the time close in 
with the Islaud of Rodriguez, though one would not, a priori, suppose 
that this mere speck in the ocean could have influenced her barometer. 
We unfortunately have no other registers from the numerous logs given 
by Mr. Thom to aid us in forming any sort of judgment. This 
anomaly occurs again in a very remarkable instance, that of the 
BuccleugKs hurricane, in which it is remarked in an extract from her 
log now before me. 

** It is surprising that previous to so severe a gale a greater fall of the barometer 
had not taken place, having not been lower than 29.76 inches. It may be accounted 
for from the wind blowing from the Southward. The Simpiesometer had been for the 
last week about 68 decimals (0.38, is meant) lower than the barometer, but on the 
morning of the gale it fell 82 decimals lower than the latter, therefore the indications of 
this sensitive instrument ou^ht to be attended to,” 

In this instance also, as in that of the Blanche and Felore, the 
barometer of the Asia, quoted by Mr. Thom, seems to have indicated 
by a fall of 1.25 in 48 hours, or .018 an hour, the vicinity of the 
storm vrith tolerable correctness, but we are too uncertain of the posi- 
tion of the centre, and the barometer is given at too great intervals of 
time, to admit of our using this instance as a test of our rule. 
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328. XSxcessive falls of tHe Barometer. In reference to 
trhat has been said of excessive falls of the barometer, the preceding 
table collects instances of them where they have amounted to an inch 
and a half, or more.* Falls of an inch, and of an inch and a quarter 
kre by no means so uncommon as might be supposed ; and it is not 
I think improbable that, as our knowledge progresses, this remarkable 
distinction of Cyclones of the same intensity (so far as we can judge 
from descriptions, and from the damage sustained by well managed and 
Well found ships) occurring sometimes with moderate and sometimes 
with excessive falls of the barometer, may lead us to some new views. 

329. Height of Cyclones above the surface of the Ocean. 
The height to which storms extend is always a question of interest. 
We do not, as yet, know that if we were exactly acquainted with this 
element of our science, we could apply it to any useful purpose, but it 
is possible that it may turn to account some day or other. 

Meteorologists are much divided as to the height to which clouds 
ascend, and M* PeltiCr,f whose work I shall presently allude to more 
in detail, shews satisfactorily, that there are two kinds of clouds ; the 
common fog-clouds (as they might be called) and transparent clouds I 
or bodies of air loaded with moisture at a different temperature from 
the surrounding atmosphere, which are not yet condensed into vapour 
(fog) so as to be visible to us as clouds, but which nevertheless may be 
subject to, and produce aU the phsenomena of visible clouds, though 
in a different electrical state. 

The warm blast which proceeds from the mouth of a glass-blower’s or 
iron-founder’s furnace chimneys, long after the fires are allowed to 
^‘blow out” as it is called, forms in fact a small transparent cloud of 
heated and dry air, which would, if we looked at objects on the other side 
of it be seen to create a mirage like that of the Desert from its heated 
sands, and if this blast met with a little fog cloud it might dissolve it, 
and carry its moisture up till it found an equal temperature by gradu- 
ally losing its own in the surrounding air on its passage. 

• I have omitted amongst these that of the barometer of Admiral Krusenstenr 
on the Coast of Japan ia 1804, because the account in the Chinese Repository for 1839, 
quoted in my Notes on the Law of Storms, written for the use of the China Expedition, 
does not give the necessary data for ascertaining the amount of fall j which however 
was probably more than 2 inches, 
t Peltier sur les Trombes ; Paris, 1840. 
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What I speak of here, however, — and till our science has made 
much more progress, we must always, for practical ends, speak thus — 
is to be understood as applying only to the height of the cloud-portion 
of the Cyclone, or what one might call the height of the storm-bank 
of clouds (see the next section) above the sea* 

330. Kaemtz (pp. 365, and 366, English translation) says that 
thunder storms have been seen to pass above the summit of Mount 
Blanc (15,680 feet,) and he continues, speaking always, of course, of 
thunder-storms only, to say. 

It is sometimes possible to determine approximatively the heig^ht of a storm. When 
lightnings pursue a horizontal course we measure the interval separating the thunder 
and the lightning ; now, as sound travels 333 metres (2,092 feet English) in a second,*'^ 
we have only to multiply by 333 the number of seconds that have elapsed, in order to 
estimate the distance of the lightning from the observer. If at the same time, we 
measure the angular height of the lightning, we can hence deduce its vertical height. 
Thus in 1834, when there were several very elevated storms at Halle, I found, on the 
5th of June, that the lightnings were at a height varying from 1,900 to 3,100 metres, 
(6,233 to 10,171 feet English) on the 21st of July, the minimum of certain lightnings 
traversing the zenith was 1,300 metres (4,265 feet English).” 

When storms also are not very elevated, we must admit that the clouds we see are 
formed after the more elevated strata, that principally constitute the storm. The rapidity 
with which the lower clouds are condensed gives rise to a strong electric tension that is 
manifested by repeated discharges ; this is due to the inductive action of the higher 
masses acting on the lower.” 

33 1 . Mr. Espy pronounces that some clouds, which he supposes 
to be condensed vapour carried up by vortices, rose to the heights of 
ten and fourteen miles I the writer in the North American Review, No. 
CXXIII. April 1844, alluded to at p. 4, reduces these heights to four 
miles and two miles and a half. 

332. Mr. Redfield says, (and I will not do him the injustice to 
attempt any abridgment) in relation to this, (American Journal Science 
and Arts, p. 184.) 

** Vertical heioiit op the storm wind.— What is the general height or thickness 
of the storm, and by what means can this bo approximately determined? These ques- 
tions and their solution, arc doubtless of some importance in their bearing on meteoro- 
logical theories, and seem to deserve our attontiou. 

** In nearly all great storms which are accompanied with rain, there appear two dis- 
tinct classes of clouds, one of which, comprising the storm-scuds in the active portion 
of the gale, has already been noticed — above this, is an extended stratum of stratus 

* 1130 is, however, perhaps a better rate os determined by the French Academicians, 
2 H 2 
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cloud, which is found moving with the general or local current of the lower atmosphere 
which overlies the storm. It covers not only the area of rain but often extends greatly 
beyond this limit, over a part of the dry portion of the storm, but partly in a broken or 
detached state. This stratus cloud is often concealed from view by the nimbus and 
scud clouds, in the rainy portion of the storm, but by careful observations, may be 
sufficiently noticed to determine the general uniformity of its specific course, and 
approximately, its general elevation, 

*^The more usual course of this extended cloud stratum, in the United States, is 
from some point in the horizon between S. S. W. and W. S, W. Its course and velocity 
do not appear influenced in any perceptible degree, by the activity or direction of the 
storm-wind which prevails beneath it. On the posterior, or dry side of the gale, it often 
disappears before the arrival of the newly condensed cumuli and cumulo-stratus, which 
not unfrequently float in the colder winds on this side of the gale. 

“ It appears, therefore, that the proper storm-wind revolves entirely below the great 
stratus cloud, which covers so large a portion of the storm ; and we may infer also, that 
the production of the accompanying rain and the depressing effect of the storm’s rotation 
on the barometer, are chiefly confined within the same vertical limit. In regard to rain 
this result is in accordance with observations on the quantity which falls at different 
elevations above the earth’s surface ; and in the case of the barometer, a like accordance 
is shown in the diminished range of the mercury in storms which is found in ascending 
from the ocean level. 

** The general height of the great stratus cloud which covers a storm, in those parts 
of the United States which are near the Atlantic, cannot differ greatly from one mile ; 
and perhaps is oftener below than above this elevation. This estimate, which is founded 
on much observation and comparison, appears to comprise, at the least, the limit or 
thickness of the proper storm-wind, which constitutes the revolving gale.* 

‘'It is not supposed, however, that this disk-like stratum of revolving wind is of equal 
height or thickness throughout its extent, nor that it always reaches near to the main 
canopy of stratus cloud. It is probably higher in the more central portions of the 
gale than near its borders, in tbe low latitudes than in the higher, and may thin out 
entirely at the extremes, except in those directions where it coincides with an ordinary 
current Moreover, m large portions of its area there may be, and often is, more than 
one storm-wind overlying another and severally pertaining to contiguous storms. In 

• Note from the American Journal of Science Vol. XXXL p, 127-128, see this Journal. 
If a disk be cut from the thin paper of Chart IV. (Mr. Bedfield’s) of a size which will 
represent one thousand miles in diameter, it will be found to have a thickness which 
represents more than a vertical mile, by the scale of the Chart. A disk of the same 
side, but on a scale representing a storm of hut 400 miles diameter, if cut from the paper 
of this Journal, will also represent more than a mile of vertical thickness in the storm. 
These and other analogous considerations, deserve the attention of those who may think 
that winds are mainly induced, and supported by movements or influences of a vertical 
character or tendency. It might be useful for those holding such views, to attempt to 
draw out the supposed paths of vertical induction and geographical progression in the 
winds, on an accurate and uniform linear and vertical scale, for the purpose of attaining 
a more precise standard for estimating the supposed vertical action or influence. 
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the present case, we see from the observations of Professor Snell and Mr. Herrick 
at Amherst, Mass.? and at Hamden. Me., (115 and 1356 of Mr. Redfield’s Memoir) 
that the true storm-wind, at those places, was superimposed on another wind ; and 
various facts and observations may be adduced to show that brisk winds, of great 
horizontal extent, are often limited, vertically, to a very thin sheet or sti-atum.” 

333. A more ready means however of placing this clearly before 
the mind of the plain seaman is the following — 

If he will take any Mercator’s Chart of which the scale is one inch 
to a degree of longitude, and lay close down upon it the thinnest of 
the two Horn Cards with this book, the storm- circle marked upon the 
card will about* represent a Cyclone disk which reaches one mile in 
height, and yet is 1 80 miles in diameter, so that he might suppose the 
minutest microscopical atom or grain of dust below his Horn Card to 
be a ship, and if he whirled the card round, he would represent the 
action of a rotatory storm, and its . relation as to height to the surface 
of the ocean. 

334. He will then have to bear in mind for the future, that in a 
Cyclone he cannot be so much said to be enveloped in a moving column 
of whirling winds, as to be caught in a thin flat disk or circle of such 
winds ; which may be from 100 to 1000 miles in diameter, but only 
from one to three or four miles, or perhaps at most five miles high ; 
and that from such an elevation as the. Peak of TenerifFe or Mouna 
Roa, he might perhaps look down upon a stratum of storm-clouds, 
beneath which his ship was cutting away her masts or foundering in a 
hurricane ; just as travellers in the Alps have looked down upon thunder 
or hail-storms which were devastating the corn fields and vineyards of 
the vallies below. In the section on banks of clouds, we shall shew 
that hurricanes (Cyclones) have been, pretty nearly, so seen from ele- 
vations 1 

335. To assist the reader further in forming a correct idea of what 
a disk of storm, of moderate extent and height is, I have also traced 
below the framing line of the Barometical Chart, dotted lines repre- 

^ About, We do not require exact accuracy in these things ; but the calculation is in 
round numbers ; that on a scale of one inch to a degree the 360® would require a globe 
of 360 inches in circumference, or 120 inches in diameter, and 8,000 miles (diameter 
of the earth) ; 120 inches : : I mile ; to .015 inches. Now 100 average horns measure 
about 1.5 inches in thickness when close together, so that each averages about ,015. 
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senting the dislts of Cyclones of 300 miles in diameter, and of ten, 
seven and three miles in height, with a supposed vortex v, at the centre 
which has a calm of ten miles at its base. He may from this estimate 
what it would be if five or even fifteen miles high, and how fallacious 
all our notions are apt to become when we consider these storms as 
whirling columns, and insensibly go on to liken them to water spouts 
as to height, which it is evident they cannot at all resemble, since their 
size (diameter) may be said to have been in many cases estimated to a 
few miles with tolerable correctness ; and in freq^uent instances the next 
stratum of clouds above the storm, either at rest or moving altogether 
differently, has also been clearly distinguished and noted: so that 
we may boldly affirm that at most the height (thickness is the 
more correct word) of the disk never exceeds ten miles, and usually 
falls far short of it. Mr. Redfield, as just quoted, thinks it oftener 
below than above one mile. 

336. Indeed, I am inclined to believe that the Cyclone-disk is some- 
times so thin, that at, or near the centre, whether calm or not, it has 
often been seen through ; and the following I take to be instances in 
which this has occurred. Col. Reid remarks that the Spaniards call 
the clear space seen at the centres of Cyclones the Eye of the Storm.’’ 
In Professor Parrar’s Memoir quoted at p. 3, he says. 

“ A clear sky was visible in many places duringr the utmost violence of the tempest, 
and clouds were seen flying with great rapi(hty in the direction of the wind,” 

In my Eighth Memoir (Jour. As. Soc., Eeng. Vol. XII.) Dr. 
Malcolmson, Surgeon, Political Kesidency, Aden, in giving an account 
of a Cyclone in the Arabian Sea, in which the ship Seaton of Bombay 
was dismasted and in great danger, says — 

" During the height of the storm the rain fell in torrents, the lightning darted in awful 
vividness from the intensely dark masses of clouds that pressed down, as it were, on the 
troubled sea.” In, the zenith there was visibly an obscure circle of imperfect light of ten 
or twelve degrees. 

In the whirlwind of the Faquethot des Mers du Sud, forming the 
second part of my Fifth Memoir, (Jour. As. Soc. Beng. Vol. XI.) 
which was a true Cyclone by its veering, and a tornado as to duration 
and violence, is the following passage — 

“ A very remarkable fact is, that while all around the horizon was a thick dark bank 
of clouds, the sky above was so perfectly clear that the stars were seen, and one star 
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shone with such peculiar brilliancy above the head of the foremast that it was remarked 
by every one on board.* 

In tlae Cyclone of October 1849, in the Bay of Bengal (see Eigh- 
teenth Memoir Journal Asiatic Society of Bengal, Vol. XVIII. p. 904) 
the superintendent of the Light -house at False Point Palmiras dis- 
tinctly states that, at the time of the passage of the centre, or for 
about two hours of calm, the stars were seen very clear over head with 
a thick bank of haze all round. 

In other instances though the Cyclone is not distinctly seen through, 
yet the appearances are such as to leave no manner of doubt, that its 
thickness must be very insignificant. 

In the Cyclone of October 1849, already referred to, several ships 
speak of a circle of light, or of its being much clearer over head at the 
centre, and this is exactly the appearance which should occur to an 
observer situated at the centre of a thin disk, as well as to one in the focus 
of a thick vortex. Both would allow of more light reaching him, and if 
the altitude of the surrounding bank was definite enough to be measured 
the thickness of the disk might be calculated. Thus apart from the 
earth’s curvature, the appearance of a bank or wall of cloud of 15® in 
altitude to a spectator at the centre of a calm space of 20 miles in 
diameter, would indicate that the Cyclone was miles high, one of 
20® that it was 3f miles and one of 30® that it was six miles high, 
(thick) but the difficulties here are always to know the extent of the 
calm, and the want of any defined edge to the bank of cloud. Never- 
theless this may be approximately taken, and if noted, would be of great 
interest. 

The ship Tigris^ Captain Robinson^ experienced a short but severe 
tornado-Cyclone in April 1840 in Lat. 37® to 38® S. Long. 68® to 75o 
East, track e.e. on Chart No. II , and in the midst of it while lying 
to, the clouds broke away and the sun shone out, the whole surface 
of the water as white as snow with foam, and coloured like the rainbow 
in all directions. At 11 the wind blew with such fury that the three 

* We are forcibly reminded here, and there may be more than a mere poetical figure 
in it, of the beautiful invocation to the Virgin by the Mediterranean mariners — 

** In mare irato, in subita procella, 

Invoco te Maeia nostro, henigna Stella/* 

** In raging seas and in the tempest's war, 

We bail thee, Maey ! as our guardian star.” 
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top-gallant masts were "blown away, the spencer split to pieces, and the 
furled sails blown in shreds from the yards.’’ We hare no express 
note here, it is true, of the surrounding bank of clouds, but no doubt 
there was one, for the ship had still to lay to for three or four hours 
under bare poles. 

Col. Heid states, p. 529, that — 

“ During a gale in the North Atlantic, about Lat. 40®, in a ship hove to, after the 
clouds broke sufficiently to see through the lower ones, the upper light clouds appeared 
in a quiescent state, as if the storm was confined to an altitude little above the surface 
of the globe.** 

We have many instances on record, indeed, in which, at the onset 
or towards the close of storms, the upper clouds have been seen 
moving from 8 to 1 6 points differently from those in the storm below, 
and the weather above appeared altogether fine ! And the whole 
tendency of this is to shew, that not only a Cyclone has no resemblance 
to a column, but that it may be at the centre and towards its edges, 
nothing more than a very thin disk ! 

337. Banks of Clouds* These are at times very remarkable 
on the passage, or approach of, and during Cyclones ; and there is no 
douht that the clouds arid dther celestial objects, carefully watched, 
may often afford the vigilant seaman far more advice and warning than 
is usually supposed. We are perhaps too much accustomed to rely on 
our instruments now-a-days, and we neglect these signs, which must, 
after all, have been the barometers and simpiesometers of Drake^ 
Caveudisk, Dampier^ and all our daring band of Naval and Com- 
mercial Navigators up to the end of the last century, and still are so 
for our hardy fishermen and coasters. Some of these signs may at 
least serve as corroborative indications, and the careful observation of 
them, (to which indeed I am desirous of directing attention) lead to 
farther and perhaps useful knowledge. 

338. It seems certain that Cyclones have been frequently seen as 
forming thick banks or walls of cloud, at a greater or less distance from 
ships which have escaped from, or have afterwards been caught in, or 
by the common and too frequent error have sailed into them. The 
following are instances. 

Colonel Reid, p. 47, 2nd Ed. gives a letter from Mr. Mondel, 
Master of the Castries^ West Indiaman, who saw a bank of clouds so 
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thick and close, that in broad daylight at 3-30 p, m, it was taken for 
land by all on board, though at the time the ship was 350 miles from 
St. Lucia, at which island a severe Cyclone was felt on the following 
day. 

The Master of the ship Shakesjpear^ in a Cyclone in the Atlantic in 
32® N. 79® West, in October 1848, which I shall again refer to, in speak- 
ing of the red sky describes the appearance of the clouds as the 
ship was running out of the storm, like to a thick dark fog blowing 
away to the North and East.” 

Dr. PeysBonnel^ (Phil. Trans, for 1756, p. 629) says that being 
upon Grande Terre, and viewing thence the whole island of Guadaloupe 
during a Cyclone, 

“ I observed that the storm, whicli had affected us in the night, was now very violent 
upon the Island of Guadaloupe : it was a frightful, thick, black cloud, and seemed on 
6re,* and gravitating towards the earth : it occupied a space of about five or six leagues 
in front, and above it the air was almost clear, there appearing only a kind of mist/* 

The distance from the centre of Grande Terre to the centre of Gua- 
daloupe is about 20 miles. We cannot judge what the homontal or 
vertical angles were from what is here said, but the description remark- 
ably accords with the following from Balasore and Point Palmiras. 

** At Balasore, Mr. Bond, Master Attendant, informs me that the gale of June 
1839, see First Memoir, Jour. As. Soc. Beng. VoU VIII. was foretold by the black. 
ness of the heavens to the Eastward 

“ In tlie Duke of York^s hurricane in 1833, though it did not reach to Balasore, 75 
miles to the S.S.W. of Kedgeree where that vessel was lost, the bank to the Eastward 
in the heavens so plainly indicated a gale that every person barred up his doors and 
nailed them. We had only a good top-gallant breeze,” 

” Mr. Bioliairdaon, Branch Pilot in tbe H. C. Service, also informed me that during 
this hurricane while he was driving about with all his anchors gone, some passengers 
whom he had previously landed at the Black Pagoda, were upon the top of it, and felt 
no excessively violent wind, though they saw the horizon very black, and the sea dread- 
fully agitated to the N. East” 

From the Black Pagoda to Kedgeree, and the centre of the Cyclone 
was to the South of that place, the course and distance is about 135 
miles, and I have placed the line of the track of this Cyclone (j. on 
our Chart No. III.) 130 miles to the N.E, of the Black Pagoda. 

In the China Sea, the brig Virginie, which narrowly escaped running 
into a tyfoon by being on that quadrant of it where the wind was foul 

♦ From flashes of lightning, I presume is meant ? or the effect of tine sun’s rayo ? 

2 i 
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for her, states in her log, abridged in my Vlth Memoir on the storms 
of that sea, that they ** saw a heavy bank of clouds to the E.S.E.” 
Mariners so often see this appearance of a bank of clouds that when 
they mention it we must take it to be of a remarkably threatening 
kind. I have many such instances on record where there is no doubt, 
to my mind at least, that ships have seen the bank of clouds forming 
the outer verges of storms ; much resembling, as we may suppose, 
those which surroimd the upper extremity of a water-spout. 

339. The cases also in which ships have seen remarkable banks or 
vealls of cloud surrounding them wholly or in part, or as just quoted 
at p. 239 where the clouds have been so dispersed in the zenith during 
the utmost fury of the Cyclones, as to allow the clear sky or stars to 
be seen overhead, are by no means uncommon. Colonel Reid gives, 
p. 116 the log of the Duke of Manchester^ the master of which ship 
in a Cyclone in 32® North, 77® West, in the month of August, says : 

'*Amo8t extraordinary phaenomenon presented itself to windward, almost in an 
instant, resembling a solid black perpendicular wall, about fifteen or twenty degrees 
above the horizon, and disappeared almost in a moment; then in the same time made 
its appearance, and in five seconds was broken, and as far as the eye could see : from 
this time to midnight, blowing a most violent hurricane with a most awful cross-sea 
breaking constantly on board fore and aft.” 

I have already alluded, p. 239 to the whirlwind of the Paquethot 
des Mers du Sud^ which is certainly an instance of the bank of clouds, 
surrounding a vessel in a Cyclone. 

Captain Miller^ of the Lady Clifford^ whose good management I 
have adverted to at p. 145 observes as the Cyclone was approaching, 
and before it was travelling past to the N.E. of him, and while his 
barometer had as yet fallen but very little, being at 30.05 at noon, and 
at 29.91 at midnight, that— 

Towards evening a thick cloud or bank, gathered in the N.E. and a long swell set 
in from that quarter.* At 10 p. m. the whole sky was overcast and the barometer began 
to fall.” 

I have quoted at length at p. 128, the capital instance of the 
Bari of Rardwicke^ Captain Weller, who undoubtedly saw the body 
of the Cyclone which he avoided, in the bank or arch of clouds to the 
North and N, W. which he describes. 


* See p. 156 for’what is said there of distant swells. 
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In the Nautical Magazine for January 1847, is an excellent account 
of a tyfoon- Cyclone in the China sea in September 1842, by Captain 
Hall of the Black Nymjph, who also saw distinctly the body of the 
storm approaching. He says — 

“ Towards evening: I observed a bank in the S. E. Night closed in and water continu- 
ing smooth, but the sky looked wildish, the scud coming from N.E., the wind about 
North. I was much interested in watching for the commencement of the gale which I 
now felt sure was coming, considering that Colonel Reid'a theory being correct, it 
would point out my position with respect to its centre. That bank in the S.E. must 
have been the meteor approaching, and the N. E. scud the outer N.W, portion of it, 
and when at midnight a strong gale came on about North to N.N.W., I felt certain we 
were then on its Western and Southerly verge.” 

In the letter of the Commander of the Judith and Esther to Colonel 
Reid) p. 75 of his work, it is stated at the conclusion of the hurricane 
(Cyclone), 

** At 6 p. M. the gale abated and the sea fell fast, the appearance of the sky at this 
time was very remarkable, being of a deep red colour to the North, and looking very 
dark to the West as if the gale was moving in that direction.” 

The same kind of appearance after a severe Cyclone in the Arabian 
sea, is noted by Dr. Malcolmson in his account of the Seaton*s 
disasters, quoted at p. 239. 

Colonel Reid) p. 27, speaking of the Barhadoes hurricane of 1831, 
which also devastated St. Vincent, says — 

” A gentleman of the name of Simons, who had resided for forty years in St. 
Vincent, had ridden out at day-light, and was aboat a mile from his house, when he 
observed a cloud to the North of him so threatening in its appearance, that he had never 
seen any thing so alarming during his long residence in the tropics : he described it as 
appearing of an olive- green colour. In expectation of terrific weather, he hastened 
home to nail up his doors and windows, and to this precaution attributed the safety of 
his house.” 

Colonel Reid quotes also the log of the Rawlins, in which, after 
a Cyclone, is noted, “A dismal appearance to the N. W.” and Mr. 
Redfield) Dr. Mitchell of New York, as stating that the labouring 
people in New York had learned to prognosticate from what quarter 
the wind would set in, in their storms, by noting where the haze or 
cirms which appearing at sunset indicates its approach,’’ first appeared. 

340. Signs of approaching Cyclones. I have remarked in 
the section on the banks of clouds, that it may be well worth the care- 
ful seaman’s while, to observe watchfully the atmospheric and other 
2 I 2 
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signs which were the barometers of our forefathers. As there are 
many dispersed notices of these indications, and these would require 
much detail to explain them^ I have thought that, both to save space 
and to enable the mariner to refer to them at a glance, the form of the 
following table would be the shortest and best in which to set them out 
for our purpose. I have followed it by a feW remarks on some of the 
phsenomena, celestial and terrestrial. It is not intended by any thing 
that may be said, or cited from others^ that the seaman should consider 
any one of these signs as certain prognostics of a coming Cyclone, but 
he will allow readily that in certain seas, and at certain seasons of the 
year, his attention and that of his officers cannot be kept too much 
awake ; and any one or more of our signs may, by inducing a closer 
look-out on the barometer and simpiesometer, give him from an hour 
to six hours more time for his precautions, whether at sea or in 
harbour ; Of time no class of men should better know the value than 
sailors. 
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Remarks on the foregoing table of signs. 

341. Red Sun, Sky, and Light.— -In this table we find the red- 
ness of the sun, is a commonly .known sign from the Mauritius to China 
and the Pacific. It is also noted by Virgil for the coasts of Italy.* 
We shall examine this with the remarkable red colour of the clouds 
and of all objects, which is so well at the Mauritius as a precursor of 
the Cyclones there.f 

It is very certain that this phsenomenon of red sky, red clouds, and 
Ted light does occur as described, and moreover that it must therefore 
occur under unusual circumstances ; for were the conditions which 
occasion it usual ones, it would frequently be seen, and be no sign at 
aR. It is its rarity, its appearing only at one season, and generally, 
we may suppose, closely preceding the Cyclones, which has caused it 
to be specially noted as a sign. 

It is very difficult to give the plain seaman an idea of the causes 
which may produce this apparent excess of the red rays of light over 
the others ; and indeed meteorologists would not altogether agree in 
their views were they to undertake the explanation, not only of the 
appearance itself, but of why it should be seen at particular times ; 
and it is not the object of this work to explain causes, but rather to 
deal simply with effects, and to point out here and there the researches 
which may lead us to the discovery of causes. Hence we shall only 
briefly say, that prohahlg the red colour of the sun and sky on this 
occasion is due to the absorption of the greater part of the blue rays 
of the sun’s light, J which thus will leave only the red, and yellow rays 
to form red, orange, and yellow lights of various shades and intensities, 
the greens and violets being so faint, from the want of blue, as to lose 
all power of acting their part in producing pure white light. 

342. How this absorption and refraction of the rays (for both 
probably occur) take place, we cannot readily say. Wo know by the 
experiments of Hassenfratz and others, that the light of the sun 

* I, Georg. V. 453. 

t On a recent occasion it occurred in Calcutta ; and the general remark amongst 
every person who knew the Mauritius, and with Creoles of the island residing in Cal- 
cutta, was immediately, that a hurricane would have been expected at that island. 

$ Every seaman I hope, knows that the pure w}iite light of the sun is a compound of 
the seven prismatic colours, which are themselves compounded from the red, yellow, 
and blue rays. 
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passing through dense strata of the atmosphere, or as at sunset^ 
through a much greater extent of it, looses a large proportion of its 
blue rays, and we may suppose theoretically ^ when the redness occurs 
at noon-day, that not only the light has to force its way through a 
dense atmosphere ; hut, also through clouds of at least three different 
kinds, the common fog-clouds, the invisible clouds, (235,) and perhaps 
snow clouds. *** 

It is also not improbable since, as will be presently shewn, it occurs 
by moonlight also, that it may be really an electric phsenomenon or 
due to the polarization of light by the disk of the Cyclone. 

The attentive mariner, then, will be satisfied to know that this red 
light must be produced, like the Cyclone, of which it is in certain parts 
of the globe the warning sign, by some peculiar state of the atmos- 
phere, in which causes are at work that he is ignorant of, but which 
will produce effects against which he must be on his guard ; and that 
it is not a mere chance occurrence, which has been superstitiously made 
a sign of by the ignorant. The blue light mentioned by Col. Reid, 
p. 36, as having occurred at Barbadoes and Bermuda is very remark- 
able. 

343. Por such of my readers as may not have seen, and may 
therefore be desirous of having some description of this red appearance, 
I insert the following : 

Mr. Barnett, passenger in the ship Exmouth, in the Cyclone of 
May 1840, of which the log is printed by Mr. Thom, Track on 
Chart II. says in a letter printed in the Calcutta Englishman, which 
very graphically and minutely describes their distress — 

** On the morning of tho 30th, we witnessed a most extraordinary phasnomenon ; 
the day appeared to break full an hour before its time, though there was no apparent 
break in the heavens, from which it could be said light broke ; all was seen through the 
medium of bright crimson. Sails, men, sea, and even grey clouds, appeared as acted 
on by a Claude Lorraine glass j it gradually decreased till sun rise.t The 1st of May 

^ Clouds which are well-known to aeronauts and to travellers in high mountains, and 
are in fact the frozen fog-cloud. Then each of these clouds may be, and probably is, 
differently electrified, which again may vary their properties of reflecting or refracting 
the light which reaches the earth. The fact that even strata of air (invisible clouds?) 
are in opposite states of electricity during a calm, has been distinctly shown by M. M. 
Peltier and Becquerel. See Peltier sur les Trombes. Introduction p. VII. to IX. 

t Mr. Thom, p. 92, gives the Log, -which says that tho appearance lasted for five 
minutes. 

2 It 2 
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««» €oe of the moit tovdj da^t I ever remember to have vpitnessed, and on it and the 
Sd, we made the first two bir raos we bad bad, bat the sea cootiaaed still uoaccount- 
ably high, axid was niQi:wg agamst the wind." 

The Exmanth was dismasted on the night of the 3d and morning 
of the 4th. Capt. Biden in the log of the Pnwcew Charlotte of 
Walee, Track it. on Chart No. II. says — 

** At suniet on the t26th^ Iboagh dark and eloady, the sea was completely tinged with 
a red cokor,” 

In ft newspaper account of the Korthumherland^e Cyclone, Track 
on Chart No. II., 

^'The approacbing storm was indicated in the inomiog of the 6tb by a fall ia the 
barometer of one-hilf inch (?) and a peculiar brick-duet, hazy appearance.'' 

In the log of the ship SuUmany in a heavy Cyclone in 10® S. 85® 
East in April 1848, in which she was involved in the centre : occurs the 
following remark after the shift of wind when it was “ impossible for it 
to blow harder.” ** From 8 to 10 p. m. vivid lightning with a remark- 
fthk red appearance to the S. £, throughout the night'* No lightning 
ia noted before, and this it will be observed is at night and (the wind 
being at 8. W. and 'West) in the direction of the centre of the Cyclone. 
See also at p. 1 28, Capt. WeBer^a notes in the ship Earl ofJECardwieJee 
in which the red land base and red tint of every thing on board is 
noticed. 

In the newspaper account of the Mauritius Cyclone of January 1844, 
in which five vessels were lost on one spot only, and much other dam- 
age was done ; it is remarked that ** In the course of the day the wind 
bad shifted from N. £. to N. W. and the tun went down in the 
mdet of frowidukg doude of a lurid red colour, which but too truly 
foretold the approaching bad weather/’ 

The following is from an old work, reprinted in the Nautical Maga- 
line, Vol. for 1341, p. 666, under the title of ‘*Eolian Researches,” 
and I extract it entire as shewing that it is probably sometimes an 
atmospheric appearance, and not owing to reflections or refractions by 
clouds. 

** Swmtime* thtre app^^ars fir^t.bke a flaming cload in the horizon, from whence 
IffTcctd# the feery tenspeftt, jn a m&H astonishing manner, and some of these hurricanes 
and whirlwind# have seem'd so very terrible, as if there had happened one entire confla- 
{Ttalaw of the air and u I waiiLiorm’dby Capt. Prowd of Stepney, a person of 
great ixperience ixu-1 that in one of his voyages to the East Indies, about the 
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17th degrree of South latitude, he met with a tempest of this nature, towards the coast 
of India ; of which I had some particulars extracted from his journal : First, contrary to 
the course of the winds, ^ Inch they expected to be at South-east, or between the South 
and East, they found them between the East and North, the sea extremely troubl’d, and, 
which was most remarkable and dreadful, in the N.N.W,, North and N.N.E. 
parts of the horizon, the sky became wonderfully red and inflam’d, the sun being* 
then upon the meridian. These were thought omens of stormy weather, which 
afterwards happen’d according* to their suspicions j and as the darkness of the night 
increas’d, so did the violence of the wind, till it ended in an extreme hurricane ; which 
an hour after midnight, came to such an height, that no canvas or eayles would hold ; 
and seven men could scarce govern the helme. But that which I mention as most consi- 
derable to our purpose, was, that the whole hemisphere, both the heavens and raging 
seas, appeared but as one entire flame of fire ; and those who are acquainted with 
the reputation of this grave person, will find no just reason to distrust the truth of the 
relation.” 

In the Northern Pacific, in the H. C. S. Buccleugh^s Log, Tracks 
a, hy c, on Chart No. IV. Mr. Lynn says — 

At sunset the clouds predicted another severe typhoon. This appearance was that 
of remarkably dense, and large clouds surrounding the horizon at an altitude of about 
10® or 15® having thin edges tinged with a deep crimson border, as if bound with a 
ribbon of that colour, and reflecting an awful redness upon the sails, which apj»earance 
had also preceded the former gales and which I shall ever conceive are certain indications 
of their approach.” 

344. In Dampier’s description of a China Sea Typhoon, in the 
second chapter of his Voyage to Acheen and Tonquin, many of these 
signs, and particularly the red bank of clouds as above described by- 
Mr. Lyxm^ and our banks of clouds of the preceding section,* may 
be recognised. He says — 

** The typhoons are a sort of violent whirlwinds which reign on the coast of Tonkin 
in the months of July, August and September j they happen generally when the moon 
changes or becomes full, and are almost always preceded by fine, clear and serene 
weather, accompanied by light and moderate winds. These light breezes vary from tlie 
usual wind of this time of the year, which is more from the S, W. and become North 
and N. E. 

” Before these whirlwinds come oti, there appears a heavy cloud to the N, E. which is, 
very black near the horizon, but towards the upper it is of a deep dull reddish colour, 
higher up it is more brilliant, and then to its extremity it is pale and of a whitish colour 
which dazzles the eyes. This cloud is frightful and alarming, it is sometimes seen twelve 

* In this and other quotations from Hampier, I am either quoting at second-hand 
or translating, (mostly from the French), having been unable to procure the work in 
Calcutta ! The Italics are mine. 
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houn before the whirlwind comes,* When it begins to move with rapidity, you may be 
sure that the wind will blow fresh. It comes on with violence, and blows for twelve 
hours more or less from the N. E. It is also accompanied with terrible claps of thun- 
lier with sharp and frequent lightning, and rain of excessive violence. When the wind 
be^ns to abate, the rain ceases all at once and a calm succeeds. This lasts thus an 
hour more or less, then the wind coming from about S. W., blows with as much vio- 
lence from that quarter, and as long as it has blown from the N. E.” 

345. In tlie West Indies and Atlantic, we do not find in the pub- 
lished works this appearance of a red sky and red light sufficiently 
marked to assume it as a frequent, if not almost a constant sign of an 
approaching Cyclone. At pp. 75 and 88 of Colonel Reid’s work, we 
find it casually noticed only, but not in such connection as to authorize 
us to call it a premonitory sign there. I am, however, informed by Mr. 
J. Palmer^ Chief Officer of the ship Charles Kerr, that before the 
Barbadoes Hurricane of 26th July, 1832 or 33, in which he was wreck- 
ed in Bridgetown harbour in the ship Facific^ that the red sky was dis- 
tinctly seen at sunset and during the night preceding the hurricane. It 
was like a cloud dark above and red below, which hung all over the 
anchorage. This cloud came in from the S. W. and the Hurricane 
began at ^ p. 9 a. m. next day. 

In a chronological list of hurricanes in the West Indies, mostly from 
the Annual Register, published in the Nautical Magazine for Sept. 
1848. — It is said, speaking of the great hurricane of 1780 at Barba- 
does that, ** The evening of the 9th, preceding the storm, was remark- 
ably calm, but the sky was surjprisingly red and fiery ; during the 
night much rain fell, and at 10 a. m. on the 10th, the storm commenced. 
In a detailed notice of the recent Antigua Hurricane of 21st August, 
1848, the afternoon and evening of the day on which the Cyclone 
occurred are thus described— 

'' During tbe afternoou and latter part of Monday last, heavy masses of clouds ga- 
thering imperceptibly from all directions, and hanging motionless, together with a sen- 
sation of oppressive heat and closeness, as if a vacuum existed in the atmosphere, occa- 
sioned some comments, but as the barometer did not indicate unusual severity of wea- 
ther, it was conjectured by the prophetic, that a dash of rain accompanied, perhaps, by 
a few electrical discharges, would be the only result; the redness of the and the 
sudden bursts of occasional eddies of wind at sunset, however, produced some anxiety 
though not sufficient to induce any very precautionary measures of security. As night 
came on, these gusts of wind increased in severity, and serious fears of an approaching 

* This is exactly a bank of coloured clouds indicating a Cyclone coming down from 
the N# E, or E. N. E. like many of our tracks thereabouts. 
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storm began to be entertained. At 11 there was every appearance of an approaching 
tempest, though the mercury had only fallen one tenth. By 11, the wind was rag- 
ing furiously, with incessant vivid flashes of lightning, thunder, and floods of rain. A 
few minutes before 1 o’clock the mercury fell two tenths in an incredibly short space of 
time, and by half-past one it had fallen two tenths morCj being then in several barome- 
ters at 29.40. By 2 o’clock it had risen three-tenths.” This extract probably gives a 
very fair average account of the onset of a West India Cyclone. In this case, one pass- 
ing to the Southward of the Island ; the veering being from N. and N. E. to East, S. E. 
and S. S. E. 

lu the Atlantic Ocean, hy a report forwarded to me by Capt. 
Hutchinson^ the Bark Mandane of Liverpool, of the Log of the 
British ship Shakeejgear in a Cyclone of which the calm centre passed 
over her in about Lat. 32® N. ; Long. 79° W. on the 18th Oct. 1848. 
Barometer stated to have fallen 28.00, it is stated that — 

‘*For three days before they had the gales.’* “ There was about an hour or near 
before sunset, a' blood red sky to the Westward, and also to the Eastward. The 
three strata of clouds were shaded with red which seemed to be reflected from those 
to the Westward, the whole having a peculiar appearance which had never been seen 
before. 

34 C . Since the first edition of this work, I have found two undoubted 
and highly remarkable instances of this red light, occuring in the Bay of 
Bengal and at night. The first is from Capt. Norman Mclieod of 
the ship John McViccar, who was in the ship Albion, in the London’s 
Cyclone of October 1832, track i on Chart No. III. Ilis letter says, after 
describing five days of oppressive calms and other signs, which I shall 
elsewhere allude to, that on the evening of the 5th, in Lat. about U*. 
50' N. Long. 89 J East. 

** At sunset the soa and sky became alien a sudden of a bright scarlet colour, I do not 
remember ever seeing it so red before, even to the very zenith, and all round the horizon 
was of this colour. Tlio sea appeared an ocean of cochineal, and the ship and every 
thing on board looked as if it were dyed with that colour, the sky kept this appearance 
till nearly midnight, and it only diminished os it camo on to rain. No sooner was this 
phenomenon over, than the sea became as if it were all on fire with phosphoric matter. 
We took up several buckets of water, but even with the microscope few or no animalcules 
were detected. Having lost my log, I cannot give you the temperature of the water.” 

It will be observed that here the red light was prevjuling from sun- 
set till nearly midnight, or for 4 or 5 hours, and the moon was full on 
the 10th, so that she was then 10 days old, and must have given a 
good light. The second instance is in the recent Cyclone of October 
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1848, in the Bay of Bengal, forming the subject of my 18th Memoir 
Jour. As. Soc. Beng. Vol. XVIIL It was observed by more than one 
of the many ships which felt the Cyclone, but by none so carefully and 
remarkably as by Mr. Vaile, Chief Offilcer and then in command of 
i^^Barham, who stated to me very carefully every particular in addition 
to his capital log. In the sequel to the abstract of the Log, I have 
given the substance of his statement as follows 

** In this case too, we have the singular, and for scientific purposes the 
very valuable peculiarity, that the red sky occurred at night, viz. 
from 2 to 4 A. M., and at a time when the moon was shining as brightly 
as it could for the clouds, it being the day before the full moon when 
she had at that time an altitude of 40® or 50®. 

Mr. Vaile states that at this time, the whole sky was clouded with 
dense, heavy looking clouds, some of which were opposite to the ship on 
the side of the moon. The red colour extended over all, hut was in 
patches, deeper in some parts than iu others, and that some clouds 
facing the moon, were of a very deep orange red, and that occurring at 
night it was more particularly remarked.” 

With respect to the instances we have cited, we should also remark 
that this light must sometimes have been reflected and at others trans- 
mitted, and therefore refracted light. It is to be hoped that future 
observers will not omit to notice this pheenomenon more in detail, so 
as to inform us of the state of the whole sky at the time, position of 
the sun or moon, and every other particular. 

347. Appearance op the Stars. It is probable that these 
bodies may often afford to the attentive observer, a warning, in corro- 
boration at least of other signs. Capt. Langford^ in our tabic, 
notes only burr*' about them, which must be common in all 
hazy states of the atmosphere; but Capt. Ruudle mentions a ** danc- 
ing sicbly appearance*' of them.’*' In commenting upon this in the 
Memoir iu which his log is published, I have remarked that it may he 
owing to wreaths of vapour, and the intervals between them ; and I 
have also adverted to the tremors of objects seen through telescopes in 
the mornings, as occasioned by the rarefaction of different strata of it, an 

• Which was carefully observed ; for the log, says, “ I thought at first ray eyes de- 
ceived me, but my mates observed the same; I suppose occasioued by some dense va- 
pour T* 
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Rppeatance and cause usually well known to intelligent seamen* Me- 
teorologists are also well agreed as to the usual causes of the scintilla- 
tion of the stars, which I take to be the ''dancing” alluded to ; only 
that it was so excessive that it gave the idea of motion rather than 
of mere scintillation (sparkling) ; but they add also, what we should in 
future note ; that apparent changes of colour as well as of brightness 
and place occur in the stars, especially at the times when they are most 
scintillating ; or the changes of colour may occur with the planets also, 
though they rarely sparkle. Thus a blue or red star may change to 
the opposite colours, or become remarkably silvery and white for a 
short time, and then return back to its usual colour. All these are 
matters to be noted and carefully registered ; they may be the first 
indices of the actions going on in the atmospheric strata above, and by 
their frequency and constancy in certain circumstances, may be far more 
useful as premonitory signs than we at present suppose. 

In three recent instances, all noted by good observers, this remarkable 
brightness and twinkling of the stars with an atmosphere so clear, that 
the rising and setting of the stars could be almost seen like that of the 
sun and moon, has been noticed ; the first by Capt. Shire in the 
China Sea, preceding a Tyfoon off the coast of Luconia (Seventeenth 
Memoir, Jour. As. Soc. Beng. Vol. XVII.) ; in the second by Mr. 
Vaile in the Barham in the October Cyclone of 1848, in the Bay of 
Bengal, and in the tliird instance by myself at Calcutta at the time 
of a severe and apparently stationary Cyclone at Chittagong, 120 miles 
from Calcutta in May 1849* Capt. Shire states that at Singapore it 
is perfectly well recognised as one of the warnings of the approach of a 
Tyfoon Cyclone in the China Sea. 

348. Clouds. Amongst the cloud signs, light divided portions of 
them carried rapidly on with irregular motions, seem to be one of the 
commonest signs, after the banks of clouds and red light of wtich we 
have just treated in detail. 

349* Lightning. I have noted in a preceding page the peculiar 
kind of Aurora Borealis-like lightning noticed by Capt. Rundle^ and 
the following is his remark, at length with my note upon it, XI. Me- 
moir, Jour. As. Soc. Beng. Vol. XIV. 

** I observed those modifications of lightning more like the Aurora Borealis, which I 
have seen in the north sea, or rather more like the Aurora Australis, which 1 have aeea 
2 L 
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off Van . Diemen’s Land and New Zealand. I have never seen it in low latitudes, but 
as a precursor of strong- weather. It gradually lightens up the Western horizon with 
a sudden , dark red glare, and thus flickers about for a few seconds and gradually 
disappears.’* 

Again visible to the W, S. Westward, the sullen red glare and flickering lightning ; 
midnight squally, sea presenting flashes of phosphoric light in all directions. 

My note is as follows : 

** I have found while correcting this page for the press, a single instance in which this 
remarkable kind of lightning is described. It occurs in one of the replies to a circular, 
addressed, at my suggestion, by the Hon’ble the Court of Directors, E. I. C. to their 
retired officers, requesting information on storms in the Indian Ocean and China Seas, 
by Capt, Jenkins, then commanding the H. C. ship City of London ; who says, speak- 
ing of an approaching hurricane in March 1816, in Lat. 12® to 18“ South, Long. 78* to 
76o East, for which, warned by his barometer, he was preparing : * At 7, the appearance 
of the atmosphere altered, constant vivid lightning resembling in the distance the 
Northern lights, with frequent hard gusts of wind,* &c. We are not to suppose from 
its being so unfrequently noticed that it is therefore of unusual occurrence ; seamen are 
so accustomed to lightning, that they rarqly take the trouble to describe it.” 

The following note is by Capt. Stewart^ of the ship Bajasthan, 
printed in my Fourteenth Memoir. It refers to the approach of a 
small but severe Cyclone, experienced by him in the Arabian sea — 

” On the evening of the 4th December,® I observed a remarkable kind of lightning to 
the North Westward, shooting up perpendicularly from the horizon in stalks or columns 
of two and three at short distances, it was not at all bright, but rather of a dullish glare.” 

In the October Cyclone of 1848, in the Bay of Bengal just referred 
to, Mr. Vaile also notes in the BarharrCs Log, at the approaches or 
rather shortly before the settling dovjifC^ of the Cyclone, that the 
lightning has a very peculiar appearance similar to the flash of a gun,” 
and upon farther conference with that gentleman, he compared it both 
to the flash from a gun, and at times to sparks as if from a flint and 
steel, and altogether a most remarkable kind of lightning. 

350. If we consider that the bank of clouds seen at the approach 
of a Cyclone, is the edge or side of a disk, such as that shewn in our 
Barometrical Chart p. 1 93, and admit that extensive electric action is 
going on towards the centre, while the outer part is a dense ring or 
cloud, we shall understand how this Aurora Borealis-kind of lightning 

® His Cyclone occurred on the 5th, and was then travelling up to him from the S E. 
if it was formed (of which we have no evidence), but there was another, and this is very 
remarkable, raging to the N. N. W. of him at this time with the ship Monarch, at about 
2® of distance. . 
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may be tbe reflection of a series of continued discharges seen above the 
wall of clouds, just as we see the distant red sky of a fire, behind masses 
of houses or trees, or the reflected flashes of the discharges of a volcano 
behind a range of mountains. Continuous electric discharges (such as 
by the way, no European electrician has even dreamed of), are by no 
means uncommon in tropical climates, and especially amongst the 
Eastern islands. In the Java sea, off the South coast of Borneo, it is 
no exaggeration to say, that the lightning sometimes jpou9's down in 
cascades or columns from the clouds, and this in four or five places at 
once I and in Madras roads the discharges of sheet lightning behind, 
or rather above, thin transparent stratiform and cirrhous clouds, cover- 
ing the whole sky, are sometimes so incessant for hours together that 
small print may be read by them ; they resemble, in fact, the corrus- 
cations of the glow-worm and fire-fly ! Sir Faraday, I observe 
in a recent paper, but to which I cannot now refer, notices a distant 
illumination of the clouds’* which he thinks, if I recollect rightly, is 
simply a reflection of distant lightning, but no European lightning can 
give any idea of the terrific magnificence of that of the Eastern 
Archipelago and Eastern Seas in general. 

35 1 . Seasons at which Cyclones occur. I have placed here 
what wo as yet know of the times at which Cyclones have been 
known to occur in various parts of the world, from which the 
tnariucT may deduce, with some general prohahility^ the chances 
of one on his voyage. On this our information at present is very, 
imperfect (except perhaps for the West Indies), but nevertheless it 
may be found useful now and then to look at the following table, in 
which the number of Cyclones are marked for the years of which we 
have any rocoril. The use of it wUl be seen at once to bo, that in 
running the eye along the line, of the West Indies for example, we sec 
that in certain mouths more or fewer Cyclones occur; and in some 
none at all arc rc^^orded during the long period of years shewn by the 
first column. It is by no means to be supposed that wo have any 
nreurait^ registry of these meteors for any part of the world, but the 
mnnbcrs given may approach nearer to correctness than we should at 
first imagine, because if a Cyclone was to occur out of the usual months 
or Hoasons it would be much remarked. 

The seamau also should not fail to keep in mind, what I have said 



260 Cyclone Months. Whirlwinds and Wat er-sjpouts. [Part V. § 354. 

of the difference between Monsoon-Gales and Cyclones ; and that his 
monsoon or trade may rise to the strength of a very strong gale, but it 
will still be steady, and hia barometer without depression. 

352. Table of the average numhei^ of Cyclones indifferent months 
of the yeavy and in various jparts of the World. 
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353. Whirlwinds and Water-sponts. There seems, as far at 
least as effects are concerned, so complete a gradation from the trifling 
and harmless dust whirlwind, to the larger and mischievous ones of the 
same kind on shore, all of which become waterspouts when they 
reach or cross watery"^ to the mischievous fine weather whirlwinds 
which have dismasted ships at sea, and from these again up to the great 
water-spouts and the smaller tornados or tomado-Cyclones, that a book 
on Storms would be incomplete that did not advert to them. I shall per- 
haps do so at some length, but I desire to say here, that I do it without 
especially advocating any particular theory, but rather as desirous of 
indicating from various facts what appears highly worth inquiring into. 

354. The seaman cannot be too often told that a theory, whether 
directly proposed or hinted at by a writer, or framed almost unconsci- 
ously by himself, is not a mle, but a torch to assist in guiding him, and 
to be exchanged for another as soon as he finds a better one ; and that 

* Of which we shall give instances., 
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it often occurs, that by the very destruction of the wrong theory by 
well observed facts, we get hold of the right one. I proceed first to 
describe these phaenomena by my own knowledge, or by extracts in the 
order in which I have named them. 

355- The simplest forms of whirlwinds are such as are not unfte- 
quently seen in Europe, but in tropical climates they are far more 
frequent, and indeed in some countries and districts, during the dry 
season they occur daily, and often in numbers. On the plains of In- 
dia, they are seen most frequently in the mornings, when one or more 
slender whirling columns of dust, leaves, &c,, are suddenly seen to rise 
and to move about, at first slowly, and then to start off as it were on 
some line of direction, whirling light bodies about as they pass them, 
and when they meet with obstacles, as trees, houses, or the like, some- 
times passing over them, and at others being broken up and lost 
amongst them. In open spaces they become fainter and disappear. 

356. No perceptible change of temperature accompanies these 
little whirlwinds, and I am not aware that any electric observations 
have been made on them. They appear in India, by the evidence of a 
friend, Mr. J. Bridgman of the Goruckporc district, to turn iatlilTcr- 
ently either to the right or left, i. e. cither Q or 'Q). This gentleman 
has at my request taken the trouble to observe several, with a view to 
ascertain in what direction they rotated, and he says — 

“ I forgrot to communicate to you my observations on the potty whirlwimlH wlucU 
occur in the cold weather, and about which wo had lulkvd two yours pnjvioiisly, as 
possibly having a similar origin to the grouter onos, which eouKtituto Klonus and Inirri- 
canes. I watched for thorn with care, but it was a long time duritig iho bousou U1119-d0, 
before any of the pluonomona in question occurred, '^I'horti woiro many whirKviinU, but 
always in a strong broov.o of which 1 conKiderod thorn more od<lioH. ^i’lu'y tunu d indif- 
ferently N, K. S. W. and N, W. S. K., but generally the former. At length mni occur- 
red which was to the purpose ; the duy was cloiulletis and the nir stugnuut or nearly bo, 
It turned the right way (for the theory) i. e. N. VV. S, K.,ttnd mnvo<l Ibrwiird at the 
rate of five miles or ho per hour, from N. K. to S. VV. 1 huw no more llml HiinHon, but 
the following cold weather IH40-41 , 1 Haw a great uumlujr of the knul to be tdmcrvotl 
upon, viz., those occurring Kuddenly while the Murroundtng ainHwphcro in Htagnant and 
undisturbetl. I'lie lirst three or four were conformable to the theory, and turned N. W. 
S. L., the next few turn<!d the reverse way, the retnaiuder tnrndid indumriminaUdy, some 
one way and some the other, and 1 became convinced that they tWpendoa upon rule, 
or at least no rule producing uniformity of motion.” 

357. In a letter addreased to me from Deesa, on the hordora of 
Kutch and Sciude, Ur. Tlioni says — 
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“ I have had most extensive observation of the dust-whirls of the deserts of Scinde and 
this country, and have very copious notes of the circumstances under which they occur. 

** They turn in both directions. I have seen twenty in an hour, half a dozen at the 
same time, and two near one another revolving* in opposite directions. They have been 
equally frequent in dry, clear, and cloudless skies as in approaching stormy ; in calms as 
in tlie sultry air of high winds ; never prevailing, however, in a strong gale. They are not 
seen in the monsoon or winter months, but are most frequent in the transition from the 
N. E. to S. W, winds, especially in May and June just before the ridns set in. I have, 
ridden after them and got into their centre on horseback by backing my horse. But I 
have never had an electrometer to detect the peculiar kind of electricity, which is deve- 
loped by them.” 

358. The following notice occurs in the Journal of the late Dr. 
Griffiths, who was sent as naturalist with the Army to Cahul. 

** Whirlwinds are common about Cabul, commencing as soon as the sun has attained 
a certain degree of power. 

In all cases they assume the shape of a cone, the point of which is a tangent on the 
eartVs surface : the cone varied in shape, is generally of a good diameter, occasionally 
much pulled out, some being 2,300 feet in height,* the currents are most violent at the 

apex. 

** They come and go in all directions, even after starting, not always preserving the 
original direction. They are less common on days in which winds prevail from any 
given direction, and vary much in intensity from a mere breeze, lightly laden with dust 
and with no tortuosity, to a violent cone of wind, capable of throwing down a small tent. 

■ Northerly winds are prevalent here from 1 or 2 p. m., until 8 or 9 p. m. occasionally 
they only commence in the evening, when they are obviously due to the rarefaction of the 
air of the vallies by the great heat of the sun, amounting now to 100 at 3 p. m., and the 
vacuum being supplied by gusts from the high mountains to the north and north east.” 

359. In one instance however carefully observed by myself, and 
of which the following (abridged) account was sent to the Calcutta 
EnffUshman, the rotation was according to the law for the Northen 
Hemisphere and the incurving of the wind most distinctly marked by 
the dust. 

“ On the 2ad April, 1849, at J-past 1 p. m., I observed the dust rising in a somewhat 
columnar form, within the inclosure, and just at the gate of the S udder Board of 
Revenue Office ; and the whirls discernible in the upper part, like those of the smoke 
of a fire, though as yet thin, convinced me that this was a genuine Bhoot, or dust whirl- 
wind, just forming (or d^cending, if Mr. Piddinglon’s theory of them be correct). In 
a moment, trains of whirling dust arose to the north and south of the gates of the Sudder 
Board, perhaps for about 25 yards each way, in the Chowringhee road, moving up and 
down to join the main column which now started forward, on about a W. S. W. or W. 

• An error of the press ; 230 must be meant, as ascertained by observation or “ 2 or 
300 ft” probably? 
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b. S. track, coming^ directly towards my carriagre, which I had stopped on the cross 
road in the opea Esplaoade to observe the phaonomenon. The column of dust now made 
a magnificent and massive, volcano-like, spiral whirl of the dust on the Chowringhee 
road, but, on crossing it, it became thin and meagre when it reached the grass of the 
Esplanade, but the whirling and progression were still distinctly seen. When it reached 
the cross road, where I was standing ready to watch it, for it crossed only some ten or 
fifteen yards behind me, it again showed its extent and power, by raising a large thick 
whirling column, whirling from right to left outwards, (or against the hands of the 
watch), and distinctly and most evidently forming, also what Mr. Piddington calls the 
incurving, and Mr. Kedfield the vorticular spirals j so that at two separate instants 
perfectly well marked, it resembled at the base a huge turk’s-head knot, of red and gray 
dust, and the column in the midst might well be likened to the strands before they are 
cut off. I could however allow myself only a moment to note all this, for T ran up and 
into the midst of it, but could find no central space, and it was not possible to keep 
the eyes open, and scarcely to breathe in the thick mass of dust, which mmed somewhat 
hotter than the open air I had left. I then stood still, and allowed it to move away from 
me, which it did at the rate of about six miles an hour. There were also at the edges a 
number of smaller whirls forming at times, but which did not last, and were evidently 
drawn into the large vortex, these were not more than three or four feet high. There 
was at the time a pleasant breeze blowing from the S. E., and I should estimate the 
diameter of the B/wot at the base about 10 or 15 yards, and its height at perhaps 25 
feet. When within it, there seemed no particularly violent wind.” 

360. lu the Journal of the Asiatic Society Beng., Vol. IV. p. 714, 
Mr. J. Stephenson gives several notes on the sand columns -which he 
frequently observed on the saud banks in the bed of the Ganges. He 
describes them varying from 20 to 100 feet high, and the large ones 
about twelve feet in diameter, having a whirling motion and, remaining 
perfect several minutes. The natives a-flfirm that persons arc sometimes 
killed or hurt by them. The same account is given of them in th6 
snowy steppes of the Himalaya mountains in Moorcroft^s travels, as 
follows : 

I had never seen the pluiinomeua of the whirlwind more common than on this plain ; 
It was, perhaps, lil;c that of the Arabian desert on a smaller scale, raisiiig a colutnn of 
sand suddenly to a great height at one particular spot, whilst all around tho air was per- 
fectly calm, In general, these gusts are not at all dangerous, b»it strange storioa are 
told of their occasional violence in ijurticular spots, and they are said to be suiHeiontly 
strong at Digar, to carry horses and men off their foot, being aceompanietl by reports 
like those of artillery, I cun confirm tho truth of these last stories to a less exaggerated 
extent, having heard on tho Digar I'ass the wind howling through tho crags at a very 
considerable distance, with a noise occasionally like that of a falling stone. Possibly an 
exposed portion of rock had been blown down.” 

A curious account was given to me of Indian dust-whirlwinds by 
Mr. Rechendorf a highly iutelUgcnt German resident, educated as a 
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mining engineer, wlio had run after and penetrated several of- them in 
Upper India, where they are very common, and sometimes of considera- 
ble size. He describes them as forming a thick broad wall of dust, 
through which it was half suffocation to penetrate, but when in the 
centre it was nearly calm, with nothing but the wall of dust visible. 
He further told me, that he had seen large ones commence, and that 
they did so in segments, which afterwards united. 

361. In Riches ^'Babylon and Persepolis,” they are thus de- 
scribed, p. 228. 

Those kind of soni-spouts or whirlwinds which are called in India “ Devils,” are 
very common in the plain of Shirauz, and often present a very curious appearance, 
when ten or twelve of them may be seen at once in different places, rising into the air 
like huge columns. They are generally seen commencing by rising out of the earth 
with violence like a hurst of smoke from a volcano, and gr^ually extending themselves 
upwar4s. The people here say that they are not formed at night, or in the early morn- 
ing or evening. 

362. Col. Reid gives at length the description of the great mov- 
ing pillars of sand in the Nubian desert as seen hy Bruce^ who at 
one time counted eleven of them together, and describes them as being 
200 feet bigb, though only 10 feet in diameter ; and we know, from 
history and travellers, the undoubted fact that, in the deserts of 
Africa, armies and caravans have been overwhelmed and destroyed by 
them from the days of Cambyses to the present time. Colonel 
Reid also quotes Captain Lyons, describing those of Mexico, which 
exactly agree with what we have said of them, as they occur in India, 
only that Captain Lyons estimates his as from 200 to 300 feet in 
height. Lieutenant Pyers describing those of Western India, esti- 
mates them at about 18 feet in diameter, and '"some hundred” in 
altitude. 

363. The mischievous kinds of these land whirlwinds seem to be 
nothing more than those just described, but of force enough to de- 
stroy houses and men, uproot trees and even to tear, break and throw 
down buildings, and they may be traced, in accounts from various 
parts of the world as well as in India, of all sizes ; from a few feet up 
to some hundred yards in diameter, and as occurring in all kinds of 
weather, and hy night as well as by day. Many of these also in pass- 
ing brooks or ponds, have been known to assume the appearance of 
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water-spouts for the time, and to raise up the water and even the fiali 
with it. Horsburgh (Introduction p. 9,) once observed all these 
phsenomena together in whirlwind. He says— 

“I have observed one pass over Canton river, in which the water ascended like a 
water-spout at sea, and some of the ships that were nooored near its path, were suddenly 
turned round by its influence. After passings over the river, it was observed to strip 
many trees of their leaves, which, with the lig^ht covorinff of some of the houses and 
sheds, it carried up a considerable way into the atmosphere. 

In the Calcutta “ Gleanings in Science*^ for 1829, Vol. I. p. 340, 
there is the description of a whirlwind near Dacca, after a heavy N- 
Wester. The writer describes its appearance to be exactly that of a 
water-spout at sea when seen from a distance, viz., a descending column 
from a heavy black cloud tapering to a black part near the earth, which 
gradually increased to the same size as the rest, and appearing from the 
earth upwards to near the cloud like a fine white smoke. It raised a 
cloud of dust with bamboos, mats, &c. when it reached the ground in 
the centre of a village, but upon proceeding to the spot no water had 
fallen ; twelve huts were destroyed in a space of about 50 yards in dia- 
meter, but the houses beyond this were uninjured. The roofs of the 
houses in the centre were crushed fiat, those at the side were thrown 
onwards. The writer attributes tbe effect to wind producing the same 
effect as ** a gun when fired at the earth some persons wore struck 
down, but no lives were lost. The writer is also of opinion that the 
water-spouts at sea, of which he says ho had observed many, do not 
contain any water as usually supposed. 

Humboldt in his Aspects of Nature’* in describing the Slauos of 
South America describes the dust whirlwinds as being occasioned by 
opposing currents of air, and goes on to sjjcak of ** the electricity- 
charged centre of the whirling current.” I have not found upon what 
observations this epithet is grounded. 

364. Wo come next to the singular class of fine-weather whirl- 
winds, or those which appear in comparatively fine weather at sea, 
which suddenly and seriously damage or dismast ships, committings 
like those on shore, all sorts of mischiei^ from carrying away studding- 
sail, booms, and royal masts, to downright dismasting ; those seem from 
the accounts which I have met with in print, to occur mostly (or al- 
ways?) in the day-time, and indeed their whirlwind character is not so 
2 M 
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\re11 diMngaislied at night • Most seamen have met with the lighter 
sorts,, hut the more serious ones are fortunately not common, and 
indeed we are not certain, from any of the published accounts, that 
iiiej are whirlwinds forming miniature Cyclones, as they are usually 
confounded with the white squalls, so well known to seamen, and 
^hich rather appear to be straight-lined winds of excessive violence, 
but which are seen approaching, and in fact named from their whiten- 
ing the horizon with foam, like a mass of breakers, or from appearing 
at first like a white cloud. 

: 365. Colonel Reid quotes the instance of the ship Sir Bdward 
JPageU which lost her fore and main masts in a sudden squall shortly 
after leaving Madras roads ; but the newspaper accounts, to which I 
have referred, are very incompletCi stating that it was a sudden squall 
Oinly, and thati reports were current that both masts were rotten, &c., 

that it is impossible to say what were the circumstances. 

.■ 366. I am indebted to a friend for a very remarkable instance of 
aat American ship, commanded by a Captain Fairfield^ the name of 
which is not recollected, a trader between America and Europe, being 
in the middle of the Atlantic, vrith so little wind that the Captain was 
in the act of looking tip at the flapping sails, and observing to thei 
mate, that they must carry on all they could to make a passage, when 
on a sudden, and without the least warning, the vessel was dismasted 
and sunk by a whirlwind, a few of the crew and passengers with the 
Captain escaping iu one boat. The Captain was much blamed by 
some parties for having quitted the sinking vessel too soon, but the 
general opinion amongst nautical men was that no blame could be 
attached to him,* This would appear to have been very distinctly 
the kind of violent fine weather whirlwind, of which we have all heard 
accounts. 

367. The bull’s-eye (olho de bove?) or bull’s-eye squalls, of which 
we hear and read on the coast of Africa, and which the Portuguese 
describe as first appearing like a bright white spot at or near the zenith, 
in a perfectly clear sky and fine weather, and which rapidly descending, 
brings with it a furious white squall or tornado, may be a strongly 

♦ I mention these details, as they may serve to trace out the accounts of this extra- 
ordinary meteor, which I am told were published in America, in full detail, in the 
newspapers of the day. 
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marked kind of these squalls. The white cloud is alluded to in M. 
Goldbarry’s account of the tornadoes, see p. 194. 

In a large collection of logs and notes sent me by the llon’ble East 
India Company, occurs the following in a letter from Captain Jobling 
of Newcastle, who, at the time alluded to, commanded the ship Kan- 
dtana, which seems as it were to connect the whirlwinds with the white 
squalls and tornadoes at sea on the one side, and it may be with the 
larger Cyclones on the other ; though we have not unfortunately any 
veering of the wind noted. It is remarkable also, as occurring within 
the dangerous space which I have named the hurricane tract. 

“ On Sunday, 4tli October 1840, Lat. 13® South, Long. 86® 9' East at 9 p. m., a hur- 
ricane commenced from North (without any warning; it was a dead calm at 8-1^ 
r. M.), which carried away our three topmasts, jib-boom, and sprung the mizen-mast, 
laying the ship right on her beam ends. It lasted with the utmost fury for four 'hours, 
and Uien moderated as suddenly as it commenced. My barometer rather rose than fell 
previously to it, and was never below 29.65. This was a most extraordinary occurrence, 
and so sudden that the men were up shaking the first reefs out, and I had only just 
time to call them in off the yards bofore the masts went over the side. I only gave the 
orders for them to come in, from observing the extraordinary appearance of the water to 
windward. It was like asoli^ ” 

In the Bengal Hurkari, 

Account of a whirlwind, wliiCj^i. owiAiw *iv/M***j w v* 

hot des Mere du Sud. quoted at p. 34. 

Diamond Harbour, Shi^ St» George^ Captain Wills, Novem- 
ber 8tb, 1831. 

I must now tell you of our misfortunes. On the 15th September, being in Lat. 
.35® 30' South, and Long. 44* East, we met with a whirlwind, which in a minute car- 
ried away our fore-mast by the board, the main-top mast and mizen top-gallant mast, 
and we afterwards found our jib-boom and mizen-top mast were sprung. Finding the 
vessel to steer well under jury-masts, the Captain pushed on for Calcutta instead of the 
Mauritius, and arrived in four months from pilot to pilot.” 

I have met with no farther details of this whirlwind. 

Of that description of whirlwind or tornado-whirlwind on shore, 
which we might suppose as connecting these with the small Cyclones ; 
there is a capital instance given in Vol. XII. of TLomsoii’s Annals 
of Philosophy for 1818, p. 49, in the Account of a Storm in Sussex’* 
in 1 729, taken from a scarce pamphlet by Ricliard Budgen, in 
which after a description of the weather for some days previous to the 

2 M 2 
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20tli May^ on *wbicli day it occurred^ it is said to have commenced its 
ravages at Bexhill, and to have travelled a little East of North to 
Newiiigden in Kent, and a few miles farther ; that it was for the first 
two miles about 30 rods in vddth, but afterwards more than double. 
It travelled in all about 12 miles in 20 minutes, and it distinctly wkirU 
edfrom the right hand to the left^ destroying literally every thing in its 
progress, but its limits were so exactly defined, that though it tore the 
largest trees to pieces, those in the neighbourhood suffered no injury. 
The heaviest bodies were moved and carried to considerable distances 
by it. It is farther noted that the spectators had the surprising hor- 
ror of seeing at about 20 miles distant such unremittmg coruscations 
together with such dreadful darting and breaking forth of liquid fire 
at every flash of lightning, (in the way of the hurricane from the sea 
side into Kent) as perhaps has not been seen in this climate for many 
ages.” 

This is a remarkable instance of a small tornado, with all the cha- 
racters of a true Cyclone, as to its turning like those of the Northern 
Henfisphere and its progress of 36 miles per hour, and which was, 
moreover, and this is most important to our views, unquestionably an 
electric phsenomenon in a highly concentrated form. 

368. Horshnrgh (Introduction, p, 8) says that he has passed 
through the vortex of water-spouts that were forming, and that there 
is a whirling motion. Mr. Walker, of H. M. Dock Yard Plymouth, 
quoted by Colonel Reid, p. 492 says that he has sailed through a 
water-spout in the Bay of Naples, and that its rotation was with the 
hands of a watch. Both of these cases relate of course to small water-' 
spouts, the following to larger ones- 

369. In Franklin’s letters there is a paper of extracts from 
Dampier’s voyages, which was read at the Koyal Society, and one 
of the water-spouts described in it, which appears to be cited by Dam- 
pier as an instance of the danger of their breaking, as it is called, 
over a ship, is well worth quoting here, as shewing that the sea water- 
spouts are really whirlwinds, and sometimes dangerous ones. 

** And now we are on this subject, I think it not amiss to ^ive you an account of an 
acddent that happened to a ship once on the Coast of Guinea, some time in or about 
the year 1674. One Captain Records of London, bound for the coast of Guinea, in a 
ship of three hundred tons, and sixteen guns, called the Blessing, When he came into 
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latitude seven or eigbt de^ees north, he saw several spouts, one of whicli came directly 
towards the ship, and he having no wind to get out of the way of the spout, made ready 
to receive it by furling the sails. It came on very swift, and broke a little before it 
reached the ship, making a great noise, and raising the sea round it, as if a great house, 
or some such thing had been cast into the sea. The fury of the wind still lasted, and 
took the ship on the starboard bow with such violence, that it snapt off the boltsprit 
and foremast both at once, and blew the ship all along, ready to overset it ; but the 
ship did presently right again, and the wind whirling rpund, took the ship a second 
time with the like fury as before, but on the contrary side, and was again like to overset 
her the other way, the mizen^mast felt the fury of this second blast, and was snapt short 
off, as the foremast and boltsprit had been before. The mainmast and maintop-mast 
received no damage, for the fury of the wind (which was presently over) did not reach 
them. Three men were in the foretop when the foremast broke, and one on the bolt- 
sprit, and fell with them into the sea, but all of them were saved. 1 had this relation 
from Mr. John Canby, who was then quarter-master and steward of her ; one Abraham 
Wise, was chief-mate, and Leonard Jefferies, second-mate.” 

370. Next to this we may place from M. Peltier’s work, p. 274 
who has taken it from the Physico-chemical Institutions of Father 
Fiancmi^ who had the accounts from an eye-witness, the following 
instance of a Mediterranean polacre, which was entirely enveloped in a 
spout in the Ionian sea, opposite to the gulf of Sydra. The relation is 
as follows — 

** 1 he wind was £• N. C. and against us. The sea was much agitated, the sky 
covered with very low black and thick clouds, which, the day being far advanced, made 
complete night before the usual time. Also at ouce the wind changed to N. E. and we 
tacked to the Northward j all the sails were taken in except the four large ones. * The 
wind changed anew, and the Captain tacked to the East, and the wind changed again. 
These changes arose from our approaching the place where the spout was forming. In 
an instant we were surprised by thick clouds which passed between the sails and the 
masts. This was the beginning and arrival of the spout. All sail was taken in as 
quickly as possible. But now the spout had come upon us, it united itself to the sea, 
and turned the poor polacre about like a wooden shoe. Her head was in a moment at 
the 32 points of the compass. We then felt a trembling or shaking from above down- 
wards. Sometimes the wind forced the vessel against the sea, sometimes it lifted it up ; 
as much so at least as its weight would allow. The wind having turned the vessel 
round continually, now began to heave her strongly on her side and on the sea. I'hen 
we felt that the vessel was raised forward and depressed abaft We thus re- 

mained motionless, and trembling and praying during the whole time that the spout 
lasted, like a person at the bottom of a well, who is looking upwards. The action at last 
ceased suddenly, together with the violence of the wind, and the spout left us in quiet 
after a terrible farewell shock. It left us at a distance afterwards, but all the night we 
had a heavy sea, with strong variable winds.” 

Making every allowance for the vivacity of an Italian imagination, 
and the alarming predicament in which the narrator certainly wa 9 . 
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ttere is still here mncli which gives us an insight into what the state 
of a vessel so situated must he, and what precautions should he taken 
in such cases ; as well as into what electric processes are going on 
within a water-spout, for every person acquainted with electricity, will 
see in the apparently fanciful liftings and throwings from side to side 
of this vessel, and of the one cited by Dampier, exactly the alternate 
attractions and repulsions so familiar to every electrician in many ex- 
periments. 

In the note of the Tornado Cyclone of the American ship the 
Montreal in the Pacific quoted at p. 57 occur the two following 
passages which singularly tally with Father Piancini^s impressions, 
and they are from the pen of the Commander of the Montreal^ a 
thorough bred American sailor, who certainly was not under the influ- 
. ence of any terror at the time. 

The vessel was scudding under a fore-top mast stay sail only, and he 
i^emarks at 10 a. m. 

Blowing exceeding heavy, the ship scudding off at a tremendous rate, and apparently 
forced down in the water as though the toind hud a downward tendency" 

Between 11 a. m. and noon, when she had run into the centre and the 
Cyclone burst upon her with redoubled fury, so nearly upsetting her 
that cutting away the masts seemed the only chance — 

“ Gust succeeded gust with the greatest rapidity, the atmosphere became filled with a 
mass of indescribable vapour rendering every object at a short distance invisible, See,” 

**The fury of the blast lasted thus about 30 minutes, when we first discerned a break 
overhead, the ship appearing to be entombed in a vast crater " 

Compare here with what is noted at p. 238 of the appearances 
in the Tornado of the Faquebot des Mers du Sud, and in Father 
Piancini’s description. 

371. We have seen that whirlwinds on shore, certainly so far re- 
semble water-spouts, that they lift water and fish. There is equally 
no doubt, that when sea water-spouts reach the shore, they become 
whirlwinds, of which the following are very clear and distinct instances. 

My friend Captain H* Howe^ Naval Assistant to the Commissioner 
of Arracan, writing from Kyoo Phyoo on the 12th May, 1843, says — 

In the absence of any thing more remarkable, I may mention to you the interest 
we all derived from witnessing the formation, and full action of four large water-spouls, 
all appearing at the same time, so that the eye could not sufficiently dwell on as it were, 
and admire the one, without being called off to observe the other. The 9tli instant, was 
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ushered ia with hot sultry weather, and a heavy djense cloud lianffin^ over the offing, 
from which very suddenly four cones made their appearance, and rapidly elongating, 
reached the surface of the sea, which under their influence acquired a circular motion ; 
an immense column of whirling spray joined on to the lower ends of the cones, being 
driven along with each of them before the wind, right on to the shore, from a distance 
of about 3i^ miles. Only one of them, however, reached the land, and that went tearing 
and revolving along, taking up clouds of dust and leaves, and going at a rate of at least 
four knots, and had any thing light been in its way such as a light shed, or an insecure 
roof, 1 have no doubt it would have carried it off. The description of a water- spout in 
Horsburgh^a Directory so exactly tallies with our observations here, that nothing 
new is left to be said, and to enlarge on the subject would be mere plagiary, but I am 
induced to notice these phaenomena from the unfrequency of four large ones being seen 
in such perfect action at once, and so near to the observer ; I have seen hundreds of them 
at sea, but they generally dispersed before being fully formed, and this made the present 
ones appear the more remarkable ; the sides of the several cones also presented a curi- 
ous spectacle, dilating and collapsing as though emptying themselves of their surcharged 
weight of water ; they were in full force for about 20 minutes, and after they had dis- 
appeared, we had a refreshing thunder-storm with rain.” 

In a subsequent letter Capt. Howe states that the gyration of the 
water-spouts, was with the sun, or Q which is the direction for the 
Southern hemisphere, 

372. It would seem from the foregoing, and from several instances 
given by M, Peltier^ in his work, as also by Franklin, in a letter 
from W. Mercer, describing the water-spout at Antigua, which was 
a spout (one of three) which came up the harbour, and on “ landing*’ 
became a mischievous wliirlwind, moving houses and killing three or 
four persons by the falls of timber, that the fine weather water-spouts, 
are certainly whirlwinds when they reach the shore, but there is ano- 
ther class of them which I have not seen adverted to yet, but which 
the sailor should he made fully aware of, and which form altogether a 
new phsenomenon. These are the dangerous water-spouts or whirl- 
winds, which appear in the midst of severe Cyclones, of which the 
following are instances : 

373. In my Illd. Memoir, Jour. As. Soc., Beng. Yol. IX., in 
the log of the Barque Tenasserim, Capt. Tapley, lying to ofp Cape 
Negrais, towards the close of a severe Cyclone,* is the following — 

29th April f 1840.—“ At 1 p. m. up foresail, a very threatening appearance to the 
Southv^ard. At 2-30, wore &hip to the S, W., at the same time to clear a whirlwind. By 

* She was in, and standing to the Northward out of the edge of the Cyclone in which 
Uie Nusseraih ShaWf Marion, and other transports of the China expedition were dismast- 
ed and suffered great damage. 
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ikis manceuvre allowed the whirlwind to pass about 200 yards on the lee quarter. Furled 
every thingr to a storm main try-sail and hove to ag^in.” 

This phsenomenon, I thought so extraordinary, that I addressed 
some queries to Captain Tapley on the subject. Hia reply is as 
follows — 

** I have much pleasure in giving you answers to your inquiries as nearly as I can. 
At 1 p. M., 30th April, by Nautical time, (but by Civil time the 29tb) a very threaten- 
ing appearance to the Southward ; ship’s head East, a terrific squall from the S. S. E. 
rising very rapidly, and having a very blowing appearance. When the squall was 
within two miles of the ship perceived a heavy whirlwind flying to the N. N, W.j im- 
mediately wore ship to the S, W., or first to the Westward, to give the ship way through 
the water ; by doing so, allowed the whirlwind to pass the ship ; when passed, brought 
the ship to the wind, clued every thing up, and furled all. Soon after, about 10 minutes 
the squall took the ship from the S. S. E-, ship’s head about S. W., blowing a complete 
hurricane, could not see half the length of the vessel on the water, owing to the tops of 
the sea being blown over us by the force of the wind, and a deluge of rain at the same 
time. I cannot remember how it was turning as we were anxious to turn out of it j it was 
going round at a furious rate, and disappeared in the rain to the N. N. W. I do not 
recollect any lightning at the time. We could not discern it until it had approached 
pretty close, and then the most we saw was the foaming of ih© water travelling up in a 
rapid progress. The day had been fine and a little clear for a few hours, but blowing 
hard. At the time tfiis squall appeared, the sky all round assumed a threatening appear- 
ance, and squalls gathered and rose rapidly. After this severe squall, the weather kept 
bad during the remainder of the 24 hours.” 

In my Tenth Memoir, Jour. As. Soc. Beng. Vol. XIII., in the 
log of the Coring a Packet , which Tcssel experienced a small, but severe 
Tornado-Cyclone off Trincomalee, while a large one was crossing the 
Bay a few degrees to the North of her, is the following account of it — 

19th May, 1843. Daylight blowing a tremendous gale from E. b. S., the sea run- 
ning in pyramids, and the ship labouring very heavily, 8 a. m. Barometer 29-30. 10-30 
A. M., a very large water-spout formed within about two cables length from the ship, passed 
across her stom, and hove the ship round head to wind ; the fall of water on board was 
tremendous. Observed the barometer to rise immediately to 29.45,” 

374. But the most tremendous of these whirlwinds or water-spouts 
occurring in the midst of Cyclones, is the following from the log of the 
barque Duncan^ from Cadiz to Calcutta, which vessel experienced 
from the 28th to the 30th March 1846, a severe Cyclone in Lat. 14^° 
South, and Long* 79® to 78® East. (Track ii on Chart No. IL) In 
the remarks of the 29th, Captain Fawcett, says^ 

“ About 6 A.M., a most singular phsenomenon occurred. About two miles astern of 
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the ship, the water was rushingr anJ foamingr up to au astonishing height, grating round 
the centre, and passing the tract* of the ship with astonishing velocity, l^he diameter 
cr breadth of the vortex of this whirlwind could not be less than two miles from the ap^ 
pearance of its spread ; and how far the circle of its attraction extended I was unable to 
Sness,*'* 

The ship was at this time lying to with the wind at N, E. b. E* 
and her head to the N. W., so that this whirlwind which bore to the 
S. E. of her could not be the actual centre of the Cyclone, which in 
that hemisphere was to the Westward of the ship. The Simpiesometer 
which was well observed during the Cyclone, seems to have given no 
particular indication at this time. 

A whirlwind or water-spout (or a compound of both, which this 
seems to have been) of two miles in breadth must bring with it how- 
ever an awful risk to masts, and to ships of which the liatcliways are 
badly secured. 

The American Brig Sayle, Capt. liovett, was near foundering by 
being struck by a whirlwind at the centre of a Cyclone tornado, in the 
Northern Pacific Ocean. Lat. 40® 10' N. ; Long. 162® 35' West. 
She was at the time lying to under a close reefed main top-sail only, 
with every thing well secured for bad weather. The yale came on at 
1 A. M. from E. S. E. and at 1.36 was blowing severely, thea moder- 
ated a little and struck the vessel again in heavy gusts with interven- 
ing lulls three times, till it was a flat calm with heavy rain. The clouds 
then began to roll up in the Westward having a clear blue sky, but 
moving with great rapidity^ when a mass of yiater piled up 

several feet above the Ocean was seen on the port bow ! It struck 
the ship from the N. E. opposite to where the clouds had cleared up 
with the violence of a tornado, taking her aback, and sending her stern 
so far below water that all hands took refuge in the rigging. The sail 
blew away and the wind shifting to the Westward, or aft, saved the 
vessel ; the sky by this time becoming clear overhead. All the furled 
sails were blown from the yards and the iron work about the rigging 
wrenched and twisted offxxvK most singular manner. 

I omitted in the first edition of this work to insert, though intending 
to do so, the following extract from Mr. Redfield’s valuable Memoir 
on the Cuba Hurricane of 1846, p. 94. 

* “ as she was lyingf to. 

2 o 
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** Local Tornado in the Cuba Hurricane. The aocounts from Matauzas mention a 
destructive phaenoxnenon of this kind as having: taken place at Yabu» (in the central 
part of Cuba, Lat. 22® j Long. 79® 34.; on the right of the axis line,) during the hur- 
ricane. It is described as ** a tremendous water-spout which passed through the place, 
doing much damage,” and confined to a narrow path. The effects were the same as 
if a violent river had run through the town, leaving a kind of channel.” This case has 
since been mentioned, erroneously, as having occurred in Mexico. 

** The appearance of violent tornado-vortices, within the body of a great storm is not 
new nor very unfrequent. A remarkably destructive case occurred at Charleston, S. C., 
on the 10th of Sept., 1811, during a g^reat storm which visited our coast It caused the 
loss of a great amount of property and about twenty lives. Its track was about one 
hundred yards wide ; and it followed the course of the local storm-wind, from South- 
east to North-west, transversely to the progression of the great storm. Two very vio- 
lent tornadoes appeared in New Jersey, in a general storm, on the 19th of June, 1835, 
moving in different, but nearly parallel paths, at an interval of several hours. These 
pursued the course of the higher general current which then overlaid the great storm.* 
Several other tornadoes, together with numerous gusts and severe thunder squalls 
appeared on the same day, in dififerent places, within the compass of the same general 
storm. Another tornado occurred on the 13th of August, 1840, at Woodbridge, near 
New Haven, Ct, during a general storm and followed the local direction of the storm- 
wind from S. S. E. to N.N. W. ; transversely to the course pursued by the larger storm. 

** These with other cases which might be adduced, may serve to show that the small 
tornadoes which sometimes occur in great storms, have no essential or inherent connec- 
tion with the vortex of the larger storm, even in those cases in which the courses of pro- 
gression may chance to coincide.”t 

374. But we have even an instance of the transformation of a 
water-spout into a ato7*m, though the word used being temjpSie, we 
cannot aflSirm that it was a Cyclone. The following is translated at 
length from M. Peltier’s work, p. 258, in the Chapter giving the 
detailed relations of water-spouts. 

Atlantic Ocean not ear from the Gambia River, 2nd Sep- 
tember, 1804. 

**No. 41. Day and night water-spout {irombe), which lasted fourteen ’hours ; aluminous 
column in its whole diameter; complete calm before its formation; sky excessively overcast, 
frightful storm {tempite) during its existence ; pleasant breeze from the West afterwards. 

I owe to Doctor Iieymerie the account of a spout (trombe) which he saw on the 
2nd September, 1804, being on board of the cutter Le Vautonr. This vessel sailed 

* One of these was the new Brunswick tornado, described in the American Journal, 
Vol. XII. pp. 69, 79. See also foot note, Vol. XIII. 276. 

t In like manner, common thunder-storms are often known to appear in or above the 
local portions of great storms. An examination of this class of storms, will show that 
the narrow tornadoes and thunder-storms often extend to a greater height than the great 
galea or hurricanes. 
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with letters of marque (a privateer trader?) aud was coming from Cayenne towards the 
coast of Africa ; they were not far from the Gambia when this meteor occurred. Be- 
fqre the spout was formed it was a dead calm. The preceding days had been very hot, 
and since the morning the sky had been covered with numerous thick clouds. 'Ihe 
cutter was chasing an English slaver, when all at once they saw a column of water of 
about a hundred metres* which rose up from the sea and wentupwardsto join a column 
of vapour which descended from a cloud. At this moment the calm ceased and the 
tempest (temp^te) began to blow with violence. We have preserved Doctor Iieyme- 
He's expression of a column of water, though we are persuaded that it was not liquid 
water of which it was formed, but water in the state of a dense vapour, as has repeatedly 
been shewn. This column was luminous in its whole diameter ; it had a phosphores- 
cent appearance, aud was slightly yellow or fawn-coloured. The sea itself was on that 
day resplendent with light, and the vessel left after it a long track of fire. This spout 
as well as the storm (tempSte) which accompanied it, lasted fourteen hours, and caused 
numerous shipwrecks on those coasts. It did not terminate till four in the morning of 
the following day : so that it had commenced about two in the afternoon, and had ' 
lasted a great part of the night. 

** Observation (by IKI. Peltier). I think that the luminous state of the cone of the 
spout would be often observed if this meteor occurred frequently at night from the pre- 
ceding facts, t the column was formed of vapour and not of liquid water, the phospho- 
rescence of the waters of the sea exists no longer in the column ; the light by which it 
was pervaded can then only be derived from the infinite (continued) discharges which 
constitute an electric current and not from a true phosphorescence.” 

375. We may remark on this, as to tlie light, though it is strik- 
ingly analogous to what we know has taken place in some Cyclones 
(p. 185, Note) that, allowing the water at the base to have been mere 
vapour, if it rose from the sea it might undoubtedly, even in that state, 
be still phosphorescent ; but apart from this, the storm following or 
accompanying the spout is always of very great interest. Unfortu- 
nately being a privateer, and apparently a colonial one, there is no hope 
now of obtaining a copy of the Vautoun^s log by which we might clear 
up the question of what kind of a storm {tempHe) it was ; and if, 
which also is doubtful, the spout lasted all the time ; for we nan hardly 
suppose in spite of what is said, that the vessel remained in sight of it. 

The expression xxsed, and which I have exactly translated, may be 
intended to convey that the spout was seen in various places by the 
vessels shipwrecked ? 

* About 328 feet ; and in diameter no doubt is meant, by what follows, though not 
so expressed. 

t Adduced by M. Peltier, in his work, from which he concludes that the lower 
half the column of a water-spout is not water, but dense vapour ; in which he agrees 
with most other writers. 
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276 Noises of Water^spouts, M. Peltier's Work, [Part. V, § 379** 

376. We must not pass by another peculiarity in wind and water- 
spouts, which is, that great numbers of them are described in the 
different relations collected by authors, as being accompanied by noises 
of all kinds and degrees ; from the hissing* of a serpent to the noise 
of heavy carts on a rocky road,” says M. Peltier, or of “ a cascade 
falling in a deep valley,” say other accounts ; and these noises are 
usually more violent on land than at sea. 

377. In reference to the peculiar noises heard at the passage of the 
centres of Cyclones § 246 to 249 p. 180 this is remarkable, and deserving 
of future attention ; as is also the fact frequently referred to by the 
accounts given in M. Peltier’s work, that the sea often shows, at the 
commencement of water-spouts and even of tornadoes, a remarkable 
agitation like a boiling (houillonement) . This on a larger scale may 
be a pyramidal sea, if we allow electricity to have any part as the 
cause, or even as the effect, of a tyfoon. 

378. It may be useful here to give some account of M. Peltier’s 
able workj Sur les Trombesyf which not having been translated into 
English (that I am aware of) is probably unknovra to the majority of my 
i^^or readers at least ; yet its contents are often so essential to the right 
understanding of much that we have to set forth in this Part, that I 
should not fairly accomplish my purpose of placing before the seaman, 
in a plain and intelligible form, all that is known of our new Science in 
all its relations, and of indicating what has yet to be enquired into, did 
I not make him acquainted as briefly as I can with the contents of the 
work. 

379. M, peltier’3 view then of land and water-spouts (or of 
whirlwinds and water-spouts, which the French class together in their 
word Tromhe, but of which he perfectly preserves the distinction in his 
(descriptions and experiments) is, that they are, “ but transformations 
pf another meteor.” And this meteor he affirms to be an electric 
action j not simple, but one compounded of the electric state of the 
cloud, and of that of each separate globule or particle of air or vapour, 
composing it, and generally speaking analagous to thunder-storms in 
many points, but acting with greater intensity. He affirms and shows 
by many proofs, that the visible clouds above, are not the only ones in 

♦ Horsbturgk ( Intro4victioii, p. Vlll.) mentions the liissinff. 
t Observatiom et Reckerches experin}^ntale$ sur les causes qiii concourent a la format 
tipn des Trombes, M. Athf Peltier, Paris, H. Cousin 1840. 
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the atmosphere, but that there are also invisible (because transparent 
and uncondensed) ones ; which like the others may be electrically 
charged, and produce the same phsenomena, though perhaps in a 
weaker degree. 

380. M. Peltier next points out what are in his opinion strictly the 
essential phsenomena to constitute a tromhe, (whirlwind or water-spout,) 
and what are those which do not appear to be so, or wlijich occur only 
incidentally ; and amongst these last he places the whirlwind motion, 
and currents of air forming a whirlwind, as not being constantly ob- 
served in them. 

381. He then proceeds by various ingeniously contrived and in- 
structive electric experiments, by conductors with balls and points, or 
a single point, to reproduce upon leaves of copper-foil ; dust and smoke 
of resins over water ; and upon water alone ; gyratory movements ; 
repulsions from the centre ; horisontal and vertical whirling clouds in 
the smoke ; bosses or umbels of water* ; deep depressions in it*f ; the 
raising of light bodies ; the production of vapours ; and even vapours 
of pure water from an acidulated mixture ; accounting thus, as he fairly 
observes, for all the essential and usual phmuomena of spouts. He 
adduces then many relations of land and water-spouts, which have 
shewn all the electric phenomena, and concludes the first part with 
tabular statements of spouts {tromhes) and of all other analogous me- 
teors, so as to give a complete and highly convincing body of evidence 
in a small compass. The second part of the work consists of the 
detailed accounts of the various instances cited in the tables. The 
whole is indeed well worth the perusal of meteorologists and of seamen, 
for the numerous points of relation which it shews with Cyclones, and 
of enquiry which it suggests to every intelligent man. 

382. M. Peltier has collected in his work, in three tables, 137 
accounts of water-spouts, beginning with Thevenot’s in 1674, The 
results of these, of which we should note that GG arc properly waters 
spouts seen at sea, or on lakes, rivers, &c., while the rest are whirl- 
winds or w;iw^7-spouts, or electric columns acting on land, he states to 
be as follows — 

^ An experiment known since the days of the Abbe Mollet (a contemporary of 
Franklin) remarks M. Peltier. 

t Often seen and noted in accounts of watcr‘Bi)outs at sea, and from M. Peltier*e 
experiments, it would seem that altcrnalc risings and sinkings cun bo produced, forming 
miniature waves. 
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** In the 137 instances cited — 

37 Spouts* have had a gyratory movement, continuous, or virith some intermittence 
or but for a short time with others j frequently only a portion of the vapours had this 
gyratory movement. 

26 are noted as having no gyration, or this may be directly inferred from the 
details. 

The accounts of the other spouts (trombes) not specifying if there was or was not any 
gyration, the presumption is in favour of the negative, for an account indicates what 
exiits, and not whet does not exist.f 

33 are stated to have occurred during a more or less perfect calm : we might add to 
these, those which have taken place during a light wind or a regular breeze blowing 
from one side only. 

56 have been accompanied by thunder, lightning, or electric signs of this kind. 

10 have occurred beneath a cloudless sky. 

19 have exhibited vapours ascending within the column, 7 have shewn descending 
vapours. 

15 accounts are relative to several water-spouts together. 

7 spouts have been double, triple, &c., (multiple) j some have divided and re- 
united. 

15 have carried up liquid water, and some accounts shew that the sea was hollowed 
out below in a conical shape. 

3 water-spouts at sea in which ascending vapours were distinguished, having been 
crossed by ships, have discharged fresh water. 

6 spouts took place at night. 

3 were formed between the clouds.” 

383. There appears then no reason to doubt, that most, if not all 
water-spouts are in point of fact •whirlwinds, i. e., are whirling round 
at the visible part or column, and that they are probably surrounded, 
as Professor GESrsted thinks, by an invisible column of air which is 
also a whirlwind, and this view is moreover confirmed by several ex- 
amples, adduced by Col. Reid. 1 believe also, that most sailors 
would be able to corroborate it. The last well recorded instance we 
have of its being clearly and indubitably shewn, is, that of the water- 
spout which passed through Sir Robert Stopford’s fleet near Vourla, 
of which the rotation was clearly seen ; it also “ shook the ships’ sails 

* As just remarked, the French use the word Tromhe to express both a water-spout, 
and what we should call a whirlwind. Thus, they would have no separate word to 
express the sea and shore-spouts described atp p. 265—271, assuming as is there shewn, 
that the meteor is but one and the same. 

X M. Peltier forgets here, that, in relations of all kinds, every thing depends on the 
accuracy, and memory, and habits of mind of the observer and relator ; and that in 
a number of narrators, some from negligence, or from supposing the turning^vound to be 
admitted of course, or as of no moment, might omit to state it. 
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Tiolently, and small articles, were whirled about as in a land whirlwind.” 

Reid. 

As to the direction in which they turn, this seems to be quite un- 
certain, as far as all authorities go. 

384. The great water-spout which fell on the Island of Teneriffe 
in Nov. 1826, appears by Mr. Alison’s relation in the Philosophical 
Magazine, to have been at once a water-spout on the island, discbarg** 
ing enormous volumes of water and tearing up the soil, and even the 
tufa rock, into deep ravines, while numerous globes of fire were seen 
at sea and on shore and a true Cyclone was blowing out at sea. How 
far all these were connected it is impossible to say,''from the imperfect 
nature of the accounts, but the circumstance of their occurring together 
and on and about a volcanic island, is of great interest. 

385. Commencement and breaking up of Cyclones. The 
most natural questions which arise in the mind in considering these 
meteors, are the constantly recurring ones of “ Where and how do they 
begin 7” Where and how do they end and we are yet involved 
in utter mystery as to these two essentials to the history and right 
understanding of Cyclones. It is clear that there must be some begin- 
ning, and an ending somewhere ; but none of our researches have as yet 
disclosed to us any thing on this subject beyond remote conjectures, 
and vague probabilities. 

386 . Mr, Thom thinks, p. 163 to 164, tliat in the formation of a Cyclone it may 
embrace several small vortices formed by the gradual effects of the wide exterior circle 
in withdrawing air from the internal space.” 

The following instances, both of which have occurred in the Bay of 
Bengal, and at or about the commencement of a Cyclone of great 
severity, seem to me worth recording. The first is from a letter from 
Captain Bucktou^ of the brig Algerine^ printed in my Seventh 
Memoir, Jour. As. Soc. Beng. Vol. XI. This vessel appears, not 
improbably, to have had a Cyclone overhead, which crossing the Bay 
from the Southern Andaman to Point Palmiras, afterwards became the 
Calcutta Cyclone of the 2nd and 3rd June 1842. There must bean 
error in the reading or the Zero point of the barometer I presume ? 
and that it was 29 and not 28 inches. 

** Oa the 28th May, in Lut. 10® North, Long. 92° 26' East, the sky became a perfect 
dense mass of black clouds, with the scud flying rapidly past from N. E., S. E., and 
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W. S. W., the wind light, and the sea rising in bubbles, as if the wind was blowing 
from every point of the compass, hissing and rising up in bubbles like a boiling caul- 
dron. Here the barometer fell to 28.60. ; this being excessively low, for so low a lati- 
tude induced us to make every preparation for severe weather. From this time until 
the 1st June, Lat, 16® 25' North, Long. 87® 58' East, experienced an increasing gale 
steady from S. S. W. to S. W. by W. with much lightning, and a very heavy appearance 
all round. The barometer rising and falling according to the strength of the squalls, or 
the preponderance of rain from 28.70 to 28.56. On the 2nd (civil time,) the gale 
increased so as to oblige us to lay to, the barometer having fallen to 28.45. ( Lat. 17® 20' 
North, Long. 87® 6' East.) 

** At 9 A. M., experienced a cross sea, setting in from S. W., N. W., and N- E., the 
former preponderating ; the rain pouring down in torrents, the gale increasing, and the 
squalls blowing with fearful violence from W. S. W., and shifting suddenly from that to 
N. W., N. N. W., and as far as North ; the barometer gradually falling until it came 
down to 28.18 ; at midnight more moderate, the barometer up to 28.36. Steady gale from 
S. W. b, W. decreasing toward noon when Lat. 19® lO', Long. 86® 42' so as to enable 
us to make sail 3 p. m., until llh. 80m. p. m. of Friday, when the barometer again fell 
to 28 20, during a most severe squall from N. W. ; False Point was then bearing about 
N. W. 12 miles.*' 

387. The next example is that of the ship Verno% Captain Voss, 
from England bound to Madras, in a note dictated to me and subse- 
quently corrected by him. It commences on the 26th November, 1845, 
and at this time, or rather between the 27th and 28tb, severe Cyclones 
were raging both in the Northern and Southern hemisphere, and be- 
tween the same meridians, though distant about 13® of latitude from 
each other, with a heavy Westerly monsoon blowing along the Equator. 
These Cyclones form the subject of my Eleventh Memoir, (Journal 
As. Soc. Beng, Vol. XIV.) and on the 28th, the Vernon was distant 
at noon about 400 miles froni the centre of the nearest Cyclone then 
raging, though in two days more another (for there were two in the 
Northern hemisphere) was developed on this very spot. The Vernon 
is a remarkably hue frigate built East Indiaman of 1,000 tons, belong- 
ing to Messrs. Green and Co. 


** Ship Vernon, November 26th, 1845. It began to get gloomy and the clouds were 
whirling about above in a remarkable manuer, wind variable from the Eastward below, 
and in puffs. Barometer not much under 30.00 (about 29.95. ) 

On ths 21th, Barometer had fallen to 29.85, dark and gloomy weather, still 
variable from N.E. to East with squalls, confused swell all round, clouds very low 
and lowering, with appearance of bad weather, Lat. 9° 6' North, Long, 85® 0' East 
Bar. 30.0 Ther. 83®, clouds still moving in all directions ; kept snug at night j very 
squally with rain from East to N.E., sea getting up. 
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** On the QBth, At Daylight wind, Bar. at 29.70, every appearance of bad weather, 
wind increasing, variable and threatening from £.S.£. to N.£. Double-reefed, &c. and 
sent down royal yards towards noon. Lat. by acct. 10® 46' North, Long. 84* 7' Bar, 
29.80 Ther. 78®. We appeared to have got between three clouds ; wind then came 
in hard squalls (ship with top-gallant sails furled and courses up, topsails on the cap 
and reef-tackles close out.) Forked lightning but not much thunder, squalls from 
N.£. then North and N.W. and right round, and thus the ship went round six turiis in 
about 30 7mnute$ following the wind, with after yards square and head yards braced up. 
The rain falling literally in heavy sheets, so that it was hardly possible to stand ; 
the men obliged to hold on, decks half full of water. The wind not moderating with 
the rain, but blowing in severe gusts. After this the wind steadier but still from 
about N.£. to £.S.£. with sharp squalls obliging us to lower the double reefed topsails, 
very dark and gloomy. 

** On the 29th ; more moderate, still blowing hard with gloomy weather till sunset 
when it became finer.” 

388. With the foregoing examples, and remembering what has 
been said with respect to whirlwinds and water-spouts, we may venture 
to consider a little how Cyclones may commence. It is much too 
soon to affirm, or almost to suppose, that they do commence in any 
one particular way, and we must remember also that even to describe 
clearly the mode or modes of action (for there may bo more than 
one) by which they commence, could we do so, does not at all affirm 
any thing of what causes these actions. In a word, that we are here 
essaying to describe, or suppose, effects and not causes ; and if I give 
any space to the discussion of what we are yet so imperfectly informed 
of, it is because I think it very essential that the thoughtful and 
careful mariner, as well as all who desire to aid us, should, to use a 
sporting metaphor, be put upon the tracks and scents by which they 
may furnish us with useful notes. 

389. A Cyclone, then, must commence, at sea, beneath, upon, or 
at some distance above the surface of the ocean. That it commences 
beneath the ocean wo have no sort of evidence or of analogy to lead us 
to suppose ; and we are therefore reduced to the last two cases ; i. o. 
that it commences at the level of the ocean or in the atmosphere. 

390. Now the proposition that Cyclones begin at the surface of 
the ocean is certainly a highly tenable and probable one ; so far as that 
we may assume that a vortex of any size, or form, or force, may be 
produced and sustained for any length of time, by counter streams of 
wind, of sufficient force and dimensions, meeting side by side, and thus 
generating, as in water, a circular motion. If they met direct in front 
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of each other we should look rather for a calm, or at most a succession 
of small whirls. 

But beyond this we are stopped ; for we are much at a loss to 
imagine how two mere monsoon gales can generate forces so far above 
their own velocity, and then this theory affords us no sort of clue to 
the progressive motion, which is as extraordinary, if not more so, than 
even the rotation. 

391. One would suppose also, that we should have had, far more 
frequently than we have, some traces of commencement in segments ; 
as in Mr. RechendorPs dust whirlwinds, p. 263 or in vortices as in 
Mr. "niom’s supposed case. We have also another difficulty of no small 
magnitude in this hypothesis (supposition) that the Cyclones are whirls 
produced by opposite or lateral streams of air at the meeting of the 
trades and monsoons ; which is, that it seems to jprove too muck ; 
for, if we admit this, why not also allow that, at least for the six 
months in which a monsoon crosses, or is opposed to, the trades, 
there should be a constant succession of the Cyclones? while it is 
notorious that they only happen during certain months in most parts, 
and sometimes none occur iu the season, and they are moreover, to 
all appearance, and a^ far as surface winds are concerned, generated 
both within the trades and without their limits and those of the mon^ 
soons. 

392. The remaining possibility then is this — Are they originally 
formed above the earthy and do they descend horizontally {as horizontal 
disks) or inclined at an angle, and of a considerable size at first ? for 
we know that they both dilate and contract, as whirlwinds and water- 
spouts do when in action, at the surface of the earth. 

393. Every theory which pretends to account for any natural pro- 
cess, such as a meteor like our Cyclones, should account fully for or 
admit all the principal phsenomena of it. If it does not do that, it 
cannot answer the questions put to it. Let us see how far the theory, 
that Cyclones may be formed in the atmosphere and are in fact disk- 
shaped vortices, descending from above, will do so. 

1. The Cyclones may he so formed, either electrically or by the 
toere dynamical (mechanical) forces of currents of air causing whirls 
or whirlpools., 

2. They may be formed, both at the sides and at the upper and 
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lower surfaces of different strata of clouds. In the last case the action 
is more probably electric than in the former. 

3. Being once formed and in action, they may either rise higher, 
or descend or plunge downwards, from various causes. 

4. They may also be admitted to extend themselves greatly, or to 
diminish in diameter ; and finally to exhaust themselves by their own 
violence ; or to break up and disappear on reaching the land from sea- 
ward. 

5. They may be supposed as in the analogous cases of water- 
spouts to have a calm centre, however this is formed and sustained. 

6. They might have great developments of clouds and rain and 
sometimes of electricity, both at the centre and circumferences. 

7. They would be more apt to be generated in parts where the 
upper currents of the atmosphere, of various temperatures, degrees 
of moisture, electric states and other differences, may be supposed to 
meet in large bodies, than in those parts where perhaps these currents 
are more regular, and less liable to be in states widely differing from 
each other, or to be interfered with by their contact with, or approach 
to the earth, and its constant electricity. 

8. They might also, from many causes, not be disks parallel (truly 
tangential) to the surface of the globe, but be inclined forwards. 

9. As they are certainly disks ; if we suppose them at first truly 
horizontal above and below, they must, when pressed down to contact 
with the earth, over a space of 300 miles, be much thinner at the centre 
than at the edges. A flat disk, of 300 miles and ten miles high at its 
edges, would be but 7-2 miles high in the centre ; supposing that it 
did not curve, but remained horizontal above and only curving below ; 
becoming thus what is called in optics a plano-concave lens ; and one 
of three miles in height at the edges would be only two-tenths of a 
mile thick at the centre. 

10. If generated above the surface of the earth, and by electric 
causes, there might be, according to the nature of the electric action, 
as we have seen by M. Peltier’s experiments at p. 277, a disk or 
umbel of water raised at the centre, which would move onwards with 
the electrified clouds above ; or in some cases there might be a depres- 
sion and circular currents.* 

* M. Peltier's were outward circuUi’ curreiitB, it should be noticed, 
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See also as to this at p. 150, Mr. Martin’s account of the electric 
action of a thunder-storm on the waters of the sea, as registered at 
Bamsgate Harhour . 

11. If so generated there might be more than one Cyclone formed 
at the same time, or they might divide or unite, and a Cyclone might 
at first, like a water-spout and iU cloud be stationary, and then move 
on at a greater or less rate. 

12. A Cyclone in full action, being as we have assumed a disk only, 
might he lifted up by an obstacle, as mountains, hills, &c., and cross 
them as well as intervening vallies, so that the clouds might be seen 
by the inhabitants ‘‘whirling about in an extraordinary manner,”* 
and then descend again to a low flat country or on the ocean. There 
is no dpubt that this has very frequently occurred in storms crossing 
the Peninsula of India, or travelling inland from the head of the Bay of 
Bengal. 

13,. If a Cyclone was formed, as whirlwinds and water-spouts cer- 
tainly are, above, and from the same causes, it might hke them, pro- 
duce in a stronger degree, and especially towards the centre, peculiar 
noises which in the water-spout, are described as rumblings and hiss- 
ings, seep, 276, and in -the Cyclone as “ roarings,” “ thunderings,” 
“yellings and screamings.” Seep. 181, 

14. The unequal duration of the different sides of a Cyclone, may 
also in a great measure be accounted for, by supposing them to be de- 
scending disks. The fact that the front or advancing side of a Cyclone 
is ahno^ always of much longer duration than the latter part, is too 
to, reqmm any instances in proof of.it. 
if we a to djeseenff horizontally, no doub t its 

fierce aiid dxaath^ i^ hut if we suppose it at 

aB inc3infid*itt icmst 

equally suppose a part of it lifted up firbm behind. Wq know almost 
nothing of the actual facts, and can therefore only adduce suppositions. 

394. We thus see that if we suppose a Cyclone to he formed in 
the atmosphere between strata of clouds, in the s toe or opposite states 
of electridty, and then from any cause to descend or settle down upon 
the ocean, it would fulfil all the conditions which we have set down • 

• This expresson occurs iu a report printed in one of my Memotre, and the eqmva- 
lent to it in others, and in those of Mr. ZUdfield. 
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and these are not only the principal, but most of the secondary ones. 
It is very true that these might be also fulfilled by Cyclones formed at 
the surface of the earth or ocean, by contrary or side-long Tfinds, but 
then we have the objections that I have before cited, p. 282 ; i. e., 
that they should be constant during the opposing or crossing monsoons, 
and should occur much more frequently than we know them to do* I 
desire to be understood here as having been simply desirous to set forth 
the probabilities on both sides, and only as offering this one amongst 
others which may be proposed,; waiting for evidence to confirm or 
refute it ; In other words, this theory is yet '' lying at single -anchor.** 

395. The relation of Mr* Redfiield’s explanation of the fall of 
the barometer, and of the actual barornetric curves, as shewn by our 
Plate at p. 216, to this view of the possible mode of the origin and 
continuance of Cyclones is closer than would be at first imagined 
for we may easily suppose a storm-disk, formed above, and not yet 
descending to the surface of the earth or ocean, but still affecting the 
Barometer. At its first formation, it is clear that it may be, if formed 
between two horizontal strata of clouds or gases, very thin ; or if formed 
as a vertical column between the sides of masses of cloud or gas, to be 
yet very short, till it extends and thickens (or lengthens) before it 
reaches the earth ; and all these modes of origin, increase, and action 
might go on with fine, or at most in cloudy weather below, and be 
only indicated by the Barometer ; and when the Cyclone descended, 
its effects would be felt at once in various places at great distances 
from each other, and this seems to be what really occurs ; for we have 
nothing which will allow us to say that we have traced a Cyclone from 
a mere whirlwind to a full storm. Wo may even go a stop farther, 
and suppose that as (apparently) the greatest condensation is at the 
outer part of the circle, the disk may reach the earth in a curved form, 
so as to be first felt at the outer zones. All this, it is true, is conjee^ 
ture and highly uncertain, but observation may do much for us in 
clearing up many of the questions I have adverted to, and a single one 
may throw a flood of light upon a dozen others. 

396. In reference to this, I translate from the Italian of Ramu** 

• I am aware, that I am, in part, supporting boro one theoretical view by another, 
and that such is but weak scientific los^ic; but tUo barometric curves are indubitable 
facts, and the calm centres are equally so. 
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Bio^ not having the original Spanish work to refer to, the following 
remarkable passage from the Historia General de las Indias of Fer- 
nando De Oviedo^ Book VI., Chap. III., describing the great 
Hurricane of St. Domingo in 1508, abridging it a little in matters not 
essential to our purpose, and distinguishing a few passages by italics. 

Hurricane ( Buracane ) in the language of this Island, means properly an excessively 
tempestuous storm, for indeed it is nothing else but a violent gale, together with rain. 

Now it happened that on Tuesday, the 3rd of August 1508, (Father Nicolas 
Oriedo, being then governor of the island,) that about noon, an exceeding great wind 
with Tain came on at once, which was felt at the same time in many sites in the island, 
and there arose from it suddenly great damage, and many estates were ruined. In this 
city of St. Domingo, all the straw houses were prostrated, and some even of those of 
stone were much shaken and damaged. At Buena Ventura, all the houses were de- 
stroyed, so that for the many who were ruined there, it might more properly be called 
Mala Ventura.* 

And what was worse and more grievous, was that in the harbour of the city more 
than twenty ships, caravels, and other vessels were lost. The Northerly wind was so 
strong that as soon as it began to blow hard, the seamen did every thing in their power 
by laying out more anchors, and fastening by more ropes to secure their vessels j but 
the wind was so violent that no precautions could withstand it, every thing was carried 
away, and the force of the wind drove all the vessels, large and small, out of the port, 
down the river, and they perished in various ways. But the wind changing suddenly to 
the opposite quarter, and with not less impetus and fury, blew from the South as violently 
as before from the North, wheu some vessels were driven furiously back iuto the port, 
and as the North wind had driven them out to sea, so this opposite one drove them back 
to the port and up to the river. They were afterwards seen drifting down again with 
o.nly the tops in sight above water. Many persons perished in this calamity, and the 
most violent part of the tempest lasted twenty-four hours, until the next day at uoon, 
but it did not cease all at once as suddenly as it came onJ* 

Tbie autlior then goes on to describe tbe frightful appearances and 
damage occasioned by tbe storm, and adds, that the Indians (and they 
were then a numerous people) said that they had frequently experienced 
hurricanes, but that neither they nor their fathers had ever before ex- 
perienced the like for its extreme violence. 

397. There can be no doubt, first, that this was a true Cyclone, 
and one of extreme violence, but the remarkable part of this relation 
is the stress which is laid upon the very sudden commencement of it 
in many places at once ; and the Spaniards even at that early period 
(16 years after the discovery of America) had many settlements along 

• Buetia venUira ** good luck Mala ventura bad- luck,’" 
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the coasts, and probably far inland, for the gold washings and min- 
ings.* 

If we suppose the Cyclone to descend as a disk, this sudden onset 
of its fury in many places at once is exactly what should occur, and its 
gradual cessation so clearly and pointedly contrasted with the sudden 
beginning, is also such a description as might have been written in our 
own days of a Cyclone of the usual diameter of those of the "West 
Indies or about 100 to 200 miles, descending with its centre on the 
Mona Passage, and travelling along on an East and West track to the 
Westward, at a rate of 10 or 12 miles an hour. 

In reference to what has been said on the settling down of Cyclones 
as disks from above and on the lifting up of the rear or following part 
of a Cyclone I have recently in my 18th Memoir Jour. As. Soc. 
Beng. Vol. XVIII. been able to establish with tolerable certainty from 
the Logs of 22 vessels, that the advancing semi-diameters of the Cyclone 
of 12th, and 13th October, 1848, in the Bay of Bengal were, respec- 
tively, as compared with the following or rear ones, as follows, viz. 


Advancing semi^ Following semi- 
diameter ^ in front diameter^ behind 

of the Cyclone the track, 

track. 

Miles. Miles. 

12th Oct 140 90 

13th Oct 115 65 


And that, as Mr. Redfield suggests, the Monsoon or surface wind 
evidently forced its way beneath the following or uplifted half of the 
Cyclone. I have given on Chart No. III., which is that of the Bay of 
Bengal, and part of the Arabian Sea, an imaginary section of the latter 
half of a Cyclone lifting up on its rear quadrant, with a double scale, so 
that the reader may consider it as one of 150 or of 300 miles in dia- 
meter and of 5 or 10 miles in height. If we take it for example as 
a disk of 150 miles in diameter, wc can easily see that while the 75 
miles of the vanf or front semi-diameter, if it was moving at the rate of 

* In 1495, only throe years after the discovery, the Spaniards were working- gold 
mines at 60 leagues distance from St. Domingo. See Bamusxo, p. 9, vol. III. P* 
XiXartyr's History. 

t The merchant sailor will recollect that this term is strictly nautical, as we have the 
van, rear and centre of a fleet. 
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;6 miles an hour would take 12^ hours to pass over a ship hove too, or 
an island in its track, a slight inclination of the disk might elevate the 
rear half sufficiently for it to leave 20 or 30 miles of that part free 
from its surface action, so that in suqh a case the centre of the Cyclone 
would have 75 miles of the storm disk, with its nearly regular circular 
winds, before it, representing 12^ hours of duration, and only 45 miles 
or 7-J- hours of duration behind it ; and so on in any proportion to 
which we may extend the size of our Cyclone* disk. The occurrence 
of lightning in that part only of the disk, where we may suppose the 
Cyclone to have been lifting up as noticed atp. 187, § 260 will for- 
cibly remind the scientific sailor of theT sparks from the condensing 
disk of the dectrician. 

398. The descent or settling down of Cyclones was also distinctly 
proved in this instance, for there were ships on the 10th and 11th of 
October, so situated between the Eastern and Western shores of the Bay 
of Bengal, and to the Southward, that had any Cyclone existed on those 
days we must have had full evidence of it ; and yet on the 1 2th of 
October in the very middle of the Bay (Lat. 17® 48' N., Long. 89® 
18' East), we had three ships with, light variable winds within a 
circle of about 50 miles in diameter, while for a space of about 300 
miles in diameter round the same centre, a true Cyclone-hurricane had 
commenced which is fully traced to Point Palrdiras, and in which seven 
vessels disappeared, and fourteen were more or less dismasted. There 
is no doubt also that this Cyclone before settling down in the Bay had 
crossed some other land, the Andamans or Point Negrais, for it brought 
with it in its calm centre, and when it first settled down, vast numbers 
of land birds, insects, &c. It is possible, as to time, that this Cyclone 
came originally frona the China Sea where a severe one, in which 
H. Jf. iS. ChilderS’ was driven on the Pratas Shoal, was raging on the 
9th; but if it did so, it was lifted up by the high land of Cochin 
China. In this last case it would not be exactly that of an originally- 
formed Cyclone settling down it is true ; but if it did not come from 
the China sea then it is so. 

399. So far as to the. origin and continuation of these tempests. 
With respect to their termination, we may well suppose it to arise 
from the causes above being exhausted* or from the storm’s ‘‘rising 

• As a thunder-storm ceases, when the electricity of the clouds is discharged, which, 
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up’’ or from its friction on the surface of the ocean or land, which 
must be a very considerable element in the exhaustion of the motive 
force. 

As regards the possibility that one of the modes of termination of 
Cyclones may be by rising up,” as well as that they may be formed 
above and descend to the surface of the globe, I give here, .without 
abridgment, a remarkable extract from the Log of the ship ^Swith^ 
amley, Captain Jennings^ printed by Dr. Thom in his Memoir on 
the Cleopatra’s (Malabar Coast) Cyclone of April 1847,* premising 
that the position of the Swithamley on this day the 20th, is exactly 
upon the produced line of the track of the Cyclone, which however I 
have not been able to trace satisfactorily as a Cyclone, at the surface 
of the Ocean, beyond the 18 th, when it was of terrific violence, dis- 
masting the ship Buckinghamshire after probably destroying the Steamer 
:Clecg)atra, and committing other extensive ravages. The position of 
the centre on the 18tb, was about 3*^ to the S, S. E. of the Bwith’^ 
amlefs on the 20th. 

Experienced on the 20th (Lat. 17®.3l' N". ; Longr. 72*.O0' East) the height of the 
gale : it blew at times very hard. Obliged to lower the double roofed topsails on the cap 
and stood to the S. S, W. (he was bound to Bombay and his direct cout'so was N, N. E* 
or thereabouts) when I invariably found Iran out of the gale, Those violent squalls 
always came on from 8 to 9 p. m., and continued two or three hours from N. E.to 
East, accompanied with heavy rain, lurid lightning, and a long rumbling noise like stif- 
led or distant thunder, but (which) appeared quite above-head*i Those N, 35. squalls 
.forced themselves up against a strong double-reefed breeze from tho N . W. and West, 
leaving actually no calm space between the two winds, but took us flat aback. On tho 
20th it blew quite a gale of wind from the West to N. W. washed a muu from tho jib- 
boom, and lost him. With very hard carrying could bear double reefed top-sails. f 
consider I was in one of tho spokes that led to the centre of the hurricane, und had I 
continued standing to tho E. S. Eastward in the N. li. squalls would in all probability 
have been dismasted. It always kept clour to the Westward, and very black to the 
Eastward, thus I chose to stand to the first.*' 

Capt. Jexmings who appears to have imdcrstood the law of storms 
according to Mr. Espy’* theory « of spokes leading to the centre,” 
evidently speaks here of the squalls of tho 19th and 20th, and perhaps 

admitting Cyclones to bo electric phicnomeatt, offers a strong analufry i and wo nmy 
note by the way that it also furnishes an argument aRuinst tlio dynumioul theory ; for 
as soon as tho Cyclone is over, tho monsoon again returns as bel'oro in opposition to tint 
trade-wiud. 

• Transactions of the lionibay Geographical Society. f Italics are iniuo. 
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part of the 21st, during which days he was, as I should judge, running 
close to, or right beneath the lifted vortex of which the sudden N, E. 
squalls and noise overhead were strong evidence ? We have unfortu- 
nately no Barometer with this Log : the indications of that instrument 
and of a Simpiesometer in these squalls would have been of high 
interest. 

400. We should not conclude these views, however, without re- 
marking that while almost the phsenomena of Cyclones can be ac- 
counted for by either mode of formation, i. e., at the surface, or far 
above it and afterwards descending, there is another great law which is 
wholly unaccounted for by either of them, and this is the Law of their 
Botations ; so invariable in each hemisphere that we find nothing 
approaching to a doubt of it in all the numerous investigations which 
have been made ; but we do find that the mere water-spouts and the 
dust whirlwinds, which we may suppose to be generated near the 
earth’s surface, turn indifferently either one way or the other. 

401. Now this constancy of revolution for the great Cyclones, and 
violent, though smaller, tornado-Cyclones, would incline us to believe 
that thek motions are dependent upon some invariable system of at- 
mospheric influences beyond the reach of mere terrestrial causes ; and 
the dynamical theory (of the Cyclones being occasioned by opposite or 
crossing /orce5 of winds) seems wholly to fail ; even where its simpli- 
city at first sight recommends it ; for if we suppose a strong N. W. 
stream of air, and allow it to rush into the S. E. trade, so that it passes 
on the Northern side of a strong S. Easterly stream, the two may 
doubtless produce, at their sides, a whirl, which might increase to a 
Cyclone, revolving Q or with the hands of a watch, as in the plate 
given p. 159, by Mr. Thom; and if the forces continued it might 
also continue for days together in the same ’place. But nothing hero 
would account fbr its moving forward across the trade, and its doing 
this is much against the supposition that the forces sustaining it are 
the mere surface winds ; for supposing a Cyclone to be so set in motion 
in 10° South, and 90° East, the N. W. stream of air must force its 
way across, and through some 10 or 15 degrees of latitude, to be still 
acting in the same way when the Cyclone reached the Mauritius ; and 
must moreover propagate anew kind of motion for itself, sideways^ to 
follow the Cyclone on its track! and to continue to supply it with 
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forces. If we say, tliat tlie Cyclone is set in motion by one cause, 
and then that it generates a force of some other kind, as electricity, to 
keep it in motion, we depart wholly from all good rules of scientific 
logic, and we had better at once go back to the other supposed cause — 
whatever that may be. 

402. Again ; If we take the N. W, stream of air to be blowing 
from the N, N. 'W'., and the S. E. trade from the S. S. E. and to meet 
so that the N. N. W., stream of air is to the South of the S. S. E. one, 
it is dear that they may produce a revolution agaimt the hands of a 
watch, or (j ; and we should then have a contradiction in the known 
law of revolution for the Southern hemisphere. We all know that trades 
and monsoons vary infinitely between the points from which they take 
their names. 

403. The Bay of Bengal and China Seas will give apt illustrations of 
this. In them the S. W. monsoon meets the N. East trade (the trade 
being called a monsoon while it lasts) and each prevail during six months 
of the year. It is about the period of the changes that the Cyclones are 
felt in greatest number and violence as will be seen by reference to the 
table at p. 260. 

Now if the N. E. wind meets thg S. W. one dead an end,” either 
a calm, or a whirl, or vortex, or a Cyclone, turning either way may be 
produced. If the S. W. monsoon be a W. S. W. one, and the N, E. 
monsoon an E. N. E, one to the north of it, we shall have a Cyclone 
turning the right way for the Northern hemisphere, i. e. agaimt the 
hands of the watch, but if the N. E. monsoon be a N. N. E. one and 
blowing strongest on the Eastern side of the Bay, and the S. W. monsoon 
a S. S, W. one, blowing strongest on the Western side of the Bay, it will 
turn the contrary way or with the hands of the watcli like those of the 
Southern hemisphere. Now this never occurs, and hence it seems a 
forced conclusion to insist on the forces of the counter currents of 
wind at the surface of the ocean as the first cause of Cyclones. 

404. From all these difficulties, as well as from that great one 
which arises from considering that the effects of opposing winds mmj 
tend, after all, to produce as much calm as storm, we arc freed by sup- 
posing the Cyclone to form above, and to descend as a whirling disk 
to the surface of the ocean ; when as Mr. Thom remarks, their 
diameter is (may he) from 400 to 500 or even GOO miles,” With 

2 !> 2 
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Spots on the Sun perhaps Cyclones. [Part V. § 406. 

respect to the rotation, also, we may then easily allow that if they are 
formed far above us, and are mainly electric phsenomena, then they 
may be subject to influences and laws — the influences and laws of the 
electric state of the atmosphere at great heights — of which we are as 
yet as profoundly ignorant as we were of the electricity of steam ten 
years ago. 

405. "When this passage was written for the first Edition, I had 
not seen Sir Jolm HerschePs Astronomical Observations at the 
Cape of Good Hope, the following passage in which. Chap. VII. 
Observations on the Solar Spots, will occur to the scientific reader, 
and is well worth the attention of the sailor. 

‘*The spots, in this view of the subject, would come to be assimilated to those regions 
in the earth’s surface, in which for the moment hurricanes and tornadoes prevail~the 
upper stratum being temporarily carried downwards, displacing bs its impetus the two 
strata of luminous matter beneath, (which may be conceived as forming an habitually 
tranquil limit between the opposite upper and under currents,) the upper of course to a 
greater extent than dxe lower, and these wholly or partially denuding the opaque surface 
of the sun below. Such processes cannot be unaccompanied with vortical motions 
which, left to themselves, die away by degrees and dissipate ; with this peculiarity, that 
these lower portions come to rest more speedily than the upper, by reason of the 
greater resistance below, as well as the remoteness from the point of action which is 
in a higher region 5 or that their centre (as ffeen in our water-spouts which are nothing, 
but small tornadoes) appears to retreat upwards. 

Now this agrees perfectly with what is observed during the obliteration of tlie solar 
spots, which appear as if filled in by the collapse of their sides, the penumbra closing 
in upon the spot and disappearing after it,” 

When we recollect that the solar spots appear only in two zones of 
about 36® North and South of the sun’s equator, and are separated by 
an equatorial belt on which spots are very seldom found, and that the 
existence of an atmosphere about the snn is now almost universally 
allowed, we are struck with the close assimilation so well noticed here 
by this illustrioas writer, and we can easily conceive how our Cyclones 
seen from another planet, or from the moon, might also have the ap- 
pearance of spots more or less circular, or oval, or elongated, according 
to their places on the earth’s disk and the inclination of the vortex to- 
wards the earth. 

406. For the present, then, we must content ourselves with care- 
fully registered observations, and these aided by the resources of 
science, may one day reveal to us the true cause or causes of Cyclones, 
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as the carefully registered experiments of Franklin did to him the 
magnificent mystery of the lightning. We cannot in this research 
make the experiments, but we can vary them a little by trials, and our 
business is to observe them patiently and carefully in all their phases. 

407. A remarkable, and at first sight a very strong objection has 
been raised to the whole rotatory and progressive theory by asking, 
how is it accounted for; if we sup;pose a lody of air to he at the same 
time whirling round and moving forward ; that the side which is mov- 
ing in its rotation in the same line with the track, has not the wind 
of double, or treble, the force of that in the ojyjyosite side ? Since it 
must have at the same time a double set of forces, i, e,, that of the 
rotation, and that of the progression acting upon it, 

408. This is simply enough answered if we suppose the whole. 
Cyclone to be an electric meteor, composed of one, or many, close and 
nearly horizontal, but yet slightly spiral streams of electric fluid des- 
cending thus from the higher regions ; and in its (or their) descent 
giving rise to currents, in all the air it successively passes through, but. 
not carrying this same air forward with it. It is evident that such 
currents might be spirally inwards or outwards, and we know from 
M. Peltier’s experiments, quoted p. 277, that such rotatory cur- 
rents can be created, both in the smoke of resins and in water, by 
electricity.* 

409. It is evident that the objection quoted above tells with great 
force against the dynamical theory, or that which would suppose Cy- 
clones generated at the surface by the forces of crossing currents of 
wind ; because this affirms, that the whole body of the whirling Cy- 
clone is supplied with its air (wind) by these currents ; which then 
begin to move onwards, the streams of air doing the same, and that 
side of the circle which has its motion with the path of the Cyclone, to 
be therefore moving at a highly increased rate. We have also the 
difficulty of getting rid of the huge volume of air which by this theory 

^ I do not overlook the fact, that in the smoko the whirls were both horizontal and 
vertical, and that t lie currents in the water were, though circular, /ram the centre out. 
wards; but IVC. Peltier remarks in more than one place on our imperfect means, and 
on the extremely insiprnificnnt scale on which we can imitate the processes of nature, 
and that when wo come to those of the atmosphere we are forthwith confined, for the 
most part, to experiment in and upon the air at the surface only. 
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must be at every moment poured in to supply the forces of the Cy- 
clone, and for this Mr. Espy and Mr. Thom assume their up-mov- 
ing currents. 

410. It appears to me that a simple, flattened, spiral stream of 
electric fluid generated above in a broad disk, and descending to the 
surface of the earth, may amply, and simply, account for the commence- 
ment of a Cyclone ? and that its gradual propagation onwards, in such 
direction as the laws of the forces generating it in the upper regions 
may give to it, will as simply account for its continuance and progres- 
sion? and the exhaustion of the forces for its termination? And 
nothing of all this is gratuitous supposition ; for we have all seen, if 
we have not carefully remarked, the actions of opposing thunder clouds 
and storms, which must be generating some action somewhere ; their 
passage over great tracts of country and appearance over hundreds of 
places at once, or successively, which is certainly like a descent and a 
progression, and which can be foretold, and vaguely accounted for, 
and finally after alonger or shorter duration their disappearance.* If 
we are asked with all this, why the effect of a stream of electric fluid 
should produce storms of air (wind) so as to form Cyclones ? we must 
reply that as yet we only suppose that it is so — and in this as in every 
•other theory wait for farther facts to guide us to a new one ; or to con- 
firm it. It may be remarked also in reference to what I have said at 
p. 287, on the unequd duration of the sides of Cyclones, that this also 
may be perhaps accounted for by assuming, as I have done, the Cyclone 
to be formed by a spiral stream of electric discharges, for however 
flattened the descending spiral may be, one part of it must be lower 
than the other, and this may be on the advancing side. It must also 
part with more of its electricity to the ocean on that side, and thus 
have less for the forces required in the following side of the whirl. 

This assumption of a spiral stream of electric fluid has also nothing 
extraordinary or excessive in it- All zig-zag lightning is supposed to 
be really spiral, and to assume that appearance to us, because we see it 
sideways. The plain seaman has only to turn a corkscrew perpendi- 
cularly, on a level with bis eye to understand that a flash descending 
cork-screw- wise (spirally) would appear to be a zig-zag one. 

• See Kaemtz p. 383 and 384 on IKI. Tessier's Hail storms in two parallel lines. 
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411. The general impression which evidently exists from China to 
the West Indies, and which we find from the days of Columbus* to 
our own, in all the ** Hurricane Countries/^ that however threatening 
the weather may appear, there will be no Cyclone, if it thunders as 
well as lightens at the commencement^ is favourable to the view of the 
Cyclone being a purely electrical pheenomenon. For if we conceive a 
disk to be formed or forming, and to discharge its electricity before it 
descended, then we might expect both thunder and lightning. If, on 
the contrary, the discharge only took place when it had descended, it 
would then be the silent transfer of vast quantities of the electric fluid 
from the clouds to the earth (or vice versa) creating the circular cur- 
rents of air which M. Peltier has shown, can be so generated, and 
which then become the circular winds of the Cyclone. 

412. Mr. Redfield^s description of the clouds during a Cyclone, 
p. 236, adds also some probability to this view of their being formed 
above and descending as disks to the surface of the ocean ; for the true 
disk we may suppose to be the great sheet of stratus cloud which he 
describes ; not in actual contact with the earth, but at that distance 
from it which would induce the discharge, and that the Cyclone is 
nothing moye than the effects of that discharge ; of which the wind 
and the whirling and fast flying clouds (cumuli and broken strata) and 
the rain are the effects. We evidently see this in hail storms, though 
these may be phsenomena of a different class. 

413. We may advert here also to some other effects which have 
been undoubtedly felt close to, or at the centres of Cyclones, and which 
it is very difSicult to account for, except by the agency of electricity. 
Amongst these are the accounts given by Mr. Seymour, master of 
the brig Judith and Esther in his letters, pp. 74 and 76, of Col. Reid^JS 
work, where he states that when thrown for the third time on their 
beam ends at the centre, 

“ For nearly an hour we could not observe each other, or any thing, but merely the 
light ; and, most astonishiog, every one of our finger nails turned quite black, and re- 
mained so nearly five weeks afterwards,^' 

And again writing to Col. Reid in explanation, he says — 

“ 'I'hirdly, as to the cause of not being able to sec each other? 

The cause of this I cannot well tell ; but while running before the wind the vessel 
was hove the third time on her beam-ends, and while on her beam-ends, the atmosphere 
^ In the old Spanish relations. 
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had quite a different appearance, darker, but not so dark that (I should imagrine) would 
hinder one from seeing the other, or from seeing a greater distance, were it not that our 
eyes were affected. It was about this time our finger-nails had turned black ; and 
whether it was from the firm grasp we had on the rigging or rails I cannot tell, but my 
opinion is, that the whole was caused by an electric body in the element. Every one of 
the crew were affected in the same way,’' William Seymour. 

414. The Cyclone of October 1 848, in the Bay of Bengal to which I 
have already alluded, appeared to offer a favourable instance for obtain- 
ing some information on this subject. I took much pains to enquire of 
most of the Captains of ships, who sent me their logs, but except the 
distant lightnings before the onset of the Cyclone, four ships only on 
its South and S. Eastern quadrants (or on that part on which I suppose 
it to have been lifted up) of twenty-two whose logs were examined, 
experienced heavy electrical discharges,* the reply from the others was 
,that there was no lightning or little to speak of.** 

415. Analogous to this is the following from my Tenth Memoir, 
Jour. As. Soc. Beng., Vol. XIII., on the Madras and Masulipatam 
‘.Cyclone of 21st to 23rd May 1843. Track X. on Chart No. III., in 
which Captain Corney^ of the ship Lord Lyndoch, when close to the 
centre of the Cyclone, and.hut shortly before the shift of wind says — 

“ The strongest gusts were about 1 p. m., when there were intermitting severe gusts, 
€LCComjpanied by great and terrible heat — and there were alternate gusts of heat and cold 
after the hurricane veered to 5. W,” 

In the October Cyclone of 1848, Capt. Arrow of the Wellesley, 
while hove too on its South Western Quadrant to avoid running into 
it, distinctly says in his notes, and he was about 3® to the E. N. E, of 
the Lord LyndocKs position. 

Hot and cold blasts were distinctly felt. J can com;pare the hot 
blasts only to the Scirocco of the Mediterranean Other ships dis- 
tinctly describe sleet, i. e. snow or hail with rain. 

Having no thermometric data, we cannot say what the extent of 
these variations of temperature were, but they are very remarkable as 
occurring at this time, and while the fury of the Cyclone was from 
seaward, theN. El Nevertheless as these vessels were not very far from 
the land some uncertainty exists as to the origin of this heated aii*, but 

* The analogy of this to the spark from the coudeusiug disk of the electrician is ob- 

vious, but we want more evidence before we reason upon it. 
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if it came originally from the land, it must have been carried up and 
then forced down again without alteration or mixing ! which we can 
barely allow. 

416. Captain Millar, whose able management of the Lady 
Cliffordy I have alluded to at p. 145, says in a letter to Captain Biden, 
with his log of the Madras storm of 1836 — ^inthe ship William Wilsony 

** In the atom under notice there was an extraordinary change took place suddenly 
in the temperature of the air, but I regret that I cannot state if a corresponding change 
took place in the I'hermoiheter, as I had not looked at that instrument, until directed to 
k by my own feelings, and the complaint of cold from all my crew.” 

417. Captain Rnndle also, whose log I have quoted so often, says 
incidentally : — ** The rain water exceedingly cold, the sea water very 
warm, much more so than usually ;** and in another place “ fresh gale 
with furious squalls and rain as cold as ice.” This vessel was in 5® or 
6® South latitude. The Williatn Wilson was in from 11® to 12® 
North only, so that these cold and hot blasts and rains become matter 
of curious speculation as to their origin. 



PART VI, 


1. Directions tor studying the Science* 2. Points op En- 
quiry and Directions for Observers. 3. Miscellanea 
AND Additions. 4. Conclusion. 

418. Directions for Studying the Science* I trust there is 
no part of this book which the plainest seaman will not be able, with a 
little attention, clearly to understand, but it may nevertheless be useful 
to some to inform them how to use it as a sort of Grammar of the 
Science ; for a general understanding of the Law of Storms does not 
suffice to make it so ready to the mind that an error may not be com- 
mitted in the first application of the rules to a difficult case. 

419. To study the Science then, lesson by lesson as it were, the 
sailor should, after his first perusal of the whole book, read over again 
carefully the definitions of the words at pp. 7 to 15 in Part I. from § 
16 to § 26. He should next read Part III. from the beginning of § 110 
p. 82 to § 1 14 p. 85. And then turn to the details of Mr. Redfield’s 
tumbler experiment at p. 203, § 286, without paying much attention to 
the Barometer part, hut carefully considering and varying over and over 
again, and backwards and forwards (with and against the sun) for both 
hemispheres, the passage of the miniature Cyclone for one, two, or more 
ships and upon all sorts of tracks 5 noting carefully the winds which his 
ship, or island, or port may experience as he makes the Cyclone travel 
down upon and over it. And he should remark how truly the track 
may be judged of by the average of the shift. He should then substi* 
tute the Horn Card for the glass, and he will instantly see that, if he 
Bupposes the arrows upon it in motion, it exactly supplies its place. 

420. ‘ The next lesson must be how to estimate the bearing of the 
centre m an actual case of being at sea with a Cyclone evidently commen- 
cing, and for this he must carefully study the sections on the bearing of 
the centre, and on the Wind Points and Compass Points at p. 85, 
from f 115 to § 119, with the Storm Card before him. And then the 
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method of estimating the bearing of the centre and the probable track by 
the winds and ship’s run, copying afresh the projection which I hare 
given at pp. 99.101. § 130 to 135, and then selecting some case from 
an old Log, or supposing one, make the projection of it for himself. 

421. Having thus arrived at knowing where the dreaded centre lies, 
and upon what track it is moving, and why the motion of the Cyclone 
and his run make the wind veer in a particular way, he has to consider 
(always in actual cases if possible) what should be, or has been, the 
proper line of management, and here the figures at pp. 105 and 109, 
should be carefully considered for both hemispheres, and the questions 
of scudding or heaving to with all their various conditions as shewn at 
p. 107, § 138 to 143 should be carefully pondered. 

422. If the seaman, old or young, will but follow these directions 
and patiently examine a few actual cases for both hemispheres, I think he 
will find that nothing is, in reality, so simple and so ready of application 
when the mind has been a little exercised upon it. And when he will- 
hut take the trouble also to consider (for this cannot be repeated too 
often when life and property are at stake) what his ship and officers 
and crew can bear and do, when the hour of need and danger may 
come, he will find I think, also, that in most cases he will — and I do but 
quote here the words of one of the many correspondents who have 
acknowledged to me the advantages and relief from anxiety which the 
Science has afforded them — have exchanged dread for confidence. 

423. Points of Enquiry^ and Directions for Observers. 
I have so often alluded in the course of this work to the many matters 
we have yet to enquire into, that at first it may seem a repetition to go 
over this again ; but it is always advantageous to have such matters 
brought closer together under distinct heads, and there may be some 
which I have at heart, but have not been able to suggest. Let us take 
the enquiries in their natural order : — Before ; during ; and after a 
Cyclone. 

424. Before a Cyclone, a. The signs of all kinds, celestial, 
terrestrial (if in port) and those of the ocean, as in our table at p. 245 
to 248, being sun, moon, stars, sky, clouds, light, air, wind, lightning, 
thunder, noises, effects on animals, &c. Appearances of the stars 
should be carefully noticed, distinguishing between the fixed stars and 
planets, and between those near the zenith and at the horizon. 

2 a 2 
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h. The signa considered by Natives or European inhabitants of 
different places as announcing an approaching Cyclone, and especially 
those connected with volcanoes and earthquakes,- and their subsequent 
relations to the Cyclone when in action, if any. Pilots and fishermen 
are often very well informed on these matters. 

c. State of the barometer and simpiesometer, both on shore and on 
board ships if in port ; for the one might, for instance, oscillate and 
the other not. 

d. States of all other meteorological instruments, such as hygro- 
meters and the like ; of any sorts attainable. 

e. Exact observations as to the state of the clouds, the scud, &c., 
above ; or that of the weather in elevated spots, so as to elucidate as 
much as possible the question of whether the Cyclone is formed at the 
surface of the earth or in the higher regions of the atmosphere. 

/. The bearings and angular altitudes of all banks of clouds, and 
of lightnings with the distances of them, as nearly as can be measured 
by the directions given by Kaemtz^ (p. 235) the time of the obser- 
vations being accurately noted. The bearings of the extremes and cen- 
tres should be taken. If bands of light or colours are well defined, the 
angles subtended by these should be measured by a quadrant or sextant. 

g. In the neighbourhood of volcanoes their peculiar actions should 
be noted, and the opinions of the residents inquired into, as also where 
volcanic lakes, and the like, are known to become agitated or phos- 
phorescent. When volcanoes are near the sea, it is by no means un- 
likely that they may show some forewarning indications. 

n. The state of the surfs on coasts, peculiar swells arising from 
the sea, its phosphorescence, the appearance or flights of peculiar 
birds, or even the peculiarities known to fishermen of the habits of 
fish should not be neglected. At first sight many of these things seem 
•mere fancies or local superstitions ; but if we found on opposite sides 
of the globe, for instance, that on the approach of a Cyclone, certain 
fish, abundant at other times, are not to be caught for three or four 
days before its outbreak ; or that certain others are seen to be much 
agitated and to come constantly to the surface ; we might fairly say, 
that this was a fact derived from observation, and if verified by com* 
petent observers, it might be a clue to further knowledge.* 

* So far the first edition. I have since found in a valuable note on the London^s 
Cyclone of October, 1832, in the Bey of Bengfal already alluded to pp. 134, 158, the 
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i. Observers on shore might render great service by carefully pur- 
suing any one single branch of research or observation only, and of 
these, some do not even require instruments, or very simple ones. As 
an instance, I may cite a series of careful cloud, or (to use the Greek 
word, which Mr. X!spy has usefully adopted) Nerhelogical obser- 
vations, which might be of high importance, both as shewing for a long 
period, what the various currents above and below are, and what are 
the peculiar appearances which forewarn of the approach of Cyclones 
at that place. This scud as every sailor knows is often flying in a 
direction, which differs from one to four points from that of the surface 
wind which the ship has, and the difference may even be greater on 
shore. 

j. The various names given by the Natives or European residents 
to various kinds of gales ; as an instance see the note p. 57, and in the 
next section, the remarks on the names Hurricane and Tyfoon. 

k. Great attention, both at sea and on shore should be paid to the 
choice of the words used to describe the different phsenomena of Cy- 
clones. For example, the words “ veered” and shifted” are often 
carelessly used for each other, yet they express, the one, a gradual, 
and the other a sudden change of wind. 

L The intervals of time between the various changes in the storm 
or the states of the instruments should also be marked. As thus r 

The wind veered between 4 a. m. and half-past 6 a. m. from North to 
W. b. S.” or “The barometer sunk from 8h. 30' to lOh. 45' a. m. 
from 29.05 to 28.70 as per register.” 

m. Sudden heavy squalls and whirlwinds, and especially such as 
give little or no warning of their approach ; as white squalls, the bull’s 
eye squalls on the Coast of Africa, &c. (see p. 206,) should all be noted 

following curious passage. After describing five days of entirely oppressive calm, in which 
** the sea became a perfect mirror, the glare intolerable and the zenith appeared as if it 
had lowered within a few feet of an horizon, of a greenish and yellow sickening unnatural 
tinge, and the air felt as if it were surcharged with brimstone and charcoal almost enough 
to suffocate one,’* Capt, Mclieod adds, ** Turtle innumerable were floating about ua, 
und as far as our vision extended were seen equally numerous at that distance. I need 
not say that wo caught as many ns wo required. Whether it was fancy on my part or 
not, I tliought they were in a state of stupor, as they never made the least attempt to 
escape when the boat approached tham nor when they were taken hold of.** Sleeping 
turtle wo have all caught, hut more have been missed perhaps by their struggles, and 
this passage settles the question of the stupor.—ll. 1*. 
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and carefully described as soon after their occurrence as possible. We 
have yet much to learn of these dangers, and especially in their relations, 
if any, to Cyclones. 

n. Whirlwinds and water-spouts, and peculiar veerings of winds 
with them and alternations of calms, and puffs, and flaws. The ap- 
pearances of whirlwinds and water-spouts, and their manner of turning, 
whether ( 3 ) or Q should he noted with all details, particularly if occur- 
ing at night. 

o. Easing and falling of wind, and if any moaning, or distant roaring 
noises are heard before or after the Cyclone, and if these noises are 
certainly in the atmosphere ? 

425. During a Cyclone. Atmospheric states and changes 
as often as can be noted, and particularly at the changes of wind, and 
at the calm centre, if this should unfortunately reach the ship. 

h. State of the barometers, simpiesometers and thermometers, as 
often as possible, their oscillations, and if (which should be observed 
in the dark) any flashes of light, can be certainly distmguished in the 
vacuum of the tube, and if these are constant for a time, or by fits, and 
if connected in any way with the oscillations or squalls. 

0. The same at the shifts or calm. 

d. Lightning and thunder ; and particularly remarkable flashes at 
the shifts. 

e. Phosphoric light of the sea. 

f. Temperature of the rain ; if colder or warmer than the sea, 
form and size of hailstones if any ; relation of the fall of hail to the 
lightning and state of the barometer. 

g. WQiirlwinds or water-spouts occurring in the Cyclone to be 
carefully noted, as to their appearances, whirlings, tracks, size, &c. 

A. Circles of light, or clear sky overhead, in the midst of the Cyclone, 
to be estimated or measured as to how many degrees in diameter ; stars, 
moon or sun, if seen at any time in the Cyclone, to he also noticed if 
of peculiar brilliancy or colours. 

i. State of the clouds ; appearance, velocity, and direction of the 
scud, &c. 

3. State of the swell and sea, as to regularity, rising, breaking, &c., 
particularly at the onset and centre. 

A. Veerings or oscillations of the wind, and if possible, the exact 
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intervals of time in which they occur, should be measured. Thus if 
we knew that the wind veered backwards and forwards 6 points about 
every 15 minutes, we might, with the drift, calculate what the amotmt 
of incurving was. 

l. Moderating of the wind for an hour or two or more, after the 
gale or Cyclone has appeared to commence, and the state of the baro- 
meter, simpiesometer, and sky at this time. 

m. An exact account should be, if possible, kept of a vessel's com- 
ing up and falling off, and the log should be hove if possible, to ascer- 
tain with the utmost care,* the direction and rate of the ship's drift if 
lying to ; so as to he enabled after the Cyclone to calculate with pre- 
cision what may be due to the storm-wave and storm-currents . 

n. Blasts of hot or cold air. Extraordinary light or darkness. 

426. At the close of a Cyclone, a. Appearances of the 
clouds, when going off. If forming banks to be noted and measured, 
as at the approach of the Cyclone. 

b. Gradual rising of the clouds at the horizon or zenith to be 
noticed if it occurs. 

c. Barometer and simpiesometer, rate of rise to he as carefully 
noted as during the Cyclone ; and how long the oscillation continues 
after the passage of the centre, 

d. Any effects of the Cyclone on the ship’s compasses, or on the 
respiration, or on animals on board, &c., to be carefully noted. 

e. On shore any accounts of inundations, and if by sudden sea 
waves or gradual rising. Old and foreign accounts of these also to be 
collected if obtainable. Directions for preserving records of the state 
of the weather in the British Colonies have been issued some years ago, 
but it is not known what these have produced. The importance of 
obtaining the observations of foreign settlements, is therein also alluded 
to. 

427. Directions for Observers. We have four classes of 
observers who may be useful to us. 1, Those on shore, landsmen or 
sailors. 2, Sailors in harbour, where they have much more leisure 
and advantage. 3, Sailors at sea, and 4, Surgeons and Passengers. 

• By a Iccway-circle on Iho taffrail, if this can be managed, I mention every thing, 
though 1 well know that in merchantmen all hands arc fully employed ; but in Men-of- 
War much may be accomplished by a iiulo zeal. 
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As it may, however, be useful for all to know what the others might 
observe, if they pleased (for they will thus know how to question them, 
or what to ask for in the way of copies of papers, &c.) I set down 
the whole together, and each class will easily distinguish what belongs 
to them. 

428. I commence with pointing out what may be done with the 
observations when made or obtcdned from others ; for I know that 
-many are deterred froin, or rendered indolent-minded about such mat- 
ters, by the feeling of What is the use of all this trouble in making 
notes ? I do not know where and how to send them to any one who 
will make use of them^ I trust that none will have read this book 
without being convinced that, speakmg here for my brother Storm- 
meteorologists,* as well as myself, we shall always be glad to turn every 
scrap of information to . account, and to forward to each other such as 
may assist our common research in those quarters of the globe where 
we may be situated ; and those who have read all the works on the 
subject, can I hope also testify how usefully and faithfully every line 
yet obtained has been brought to account for the great family of man- 
kind. 

429. For myself, I shall be glad to : receive notes, memoranda, or 
extracts from books, from any part of the world on storms, or matters 
-relative to them, in any language ; as detailed or brief, and as plain or 
as scientific as inay be, and if these are addressed as below, they will 
always reach me free of Indian postage. 


Storm Report Service, 

The Secretary to the Government of India, 

Home Department. 

Mr, H. Piddington, 

Calcutta, 


• \V. C. Redfield, Esq., New York. Lt.-Col, Reid, R. E., V, P, R. S 
Dr. A. Thom, H. M. 86th Regiment, Poonah, Bombay, M. H. Bousquet,* 
Port Louis, Mauritius, 
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Packets or letters forwarded to tlie publishers of this work, will also 
reach me. 

430. It will be seen from the foregoing pages that, independent of 
the particular points of enquiry, which I have specified in the first part 
of this section, there are wide blanks to fill up in the chapter on the 
tracks of the Cyclones alone ; and that we ought gradually to be able to 
produce charts for every separate tract of sea, like the four which we 
have now given ; and that this can only be done by the workmen being 
furnished with materials ; and a single experiment with a storm card 
will shew that if a hurricane moved, (for instance across the Atlan- 
tic or Bay of Bengal,) from West or East instead of the contrary ways, 
which we now know they do, all the changes of winds and rules for 
management would be different. Hence the great utility, tedious and 
sometimes almost repulsive as the labour is, of collecting the data and 
investigating every separate storm till, as in all other branches of the 
physical sciences, we are able to say with comparative or absolute 
certainty, what is the law by which their tracks are governed, since 
we know that of their rotations. 

431. As I have before said, for these investigations we must have 
data, and these data are log-books, journals, memoranda, newspaper 
notices, and the like ; and the more clearly to explain what we require, 
I set down here in separate paragraphs, what occurs to me ; premising 
always, that the more details, the better. 

1. We require all the accounts, registers, and notices, logs, journals, 
memoranda, and even references to books, (in any language,*) which 
can be obtained. The full log should always be sent if possible, as well 
as notes and extracts. 

2. These may he new or old, for the phsenomena of the Cyclone of 
yesterday, may be corroborated by those of a hurricane a hundred years 
ago. 

3. They may be plain common-sense notes or narratives, or as 
scientific as they can be made ; but the plain common-sense accounts 
arc often ([uite as valnahle as the scientific descriptions ; and it is a 
great mistake, and one I fear, which has deprived us of much good 
material, to suppose that we must have scientific data, because the 

* Many valuable hints are to bo foiintl in the old navigators, English as well as 
foreign, but lew or none of thoir works are obtaiauble in India. 

2 R 
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research requires the aid of science to develope the laws to which they 
lead. 

4. A mere note of the times of commencement, violence of the 
wind, from what quarter, how changing, how ending, and the position 
of the observer on shore, or the latitudes and longitudes at sea, with 
the run, &c. are all that are strictly required. If the barometer, ther- 
mometer, simpiesometer, and all other points noticed are added, so 
much the better. 

5. The place of the observer at noon each day, before, during, and 
after the storm, should be carefully given at sea ; even from mere esti- 
mation, if nothing better can be obtained ; because no one can, from a 
log, estimate a vessel’s drift in heavy weather so well as those on board 
of her. And the exact positions before and after the storm are always 
important. 

6. When extracts from Private Logs or Note books are sent (and 
these are always valuable, if containing notes and observations), the 
ship’s complete Log if possible should always be sent with them for the 
corresponding days, for it is often necessary to lay down her run or to 
calculate positions at other hours than noon, before arriving at satis- 
factory results. 

7. On shore, the latitude and longitude of the place, or its distance 
and bearing from the nearest well known station or city should be given ; 
and some notions of its position as to mountains, hills, rivers, vallies, 
&c. will be always useful. 

8. Mariners may very usefully employ their own leisure hours, or 
the leisure hours of any hoy on hoard who can writCy during a passage, 
by copying from their old log-books, no matter how old, the logs of any 
old storms, or the logs which shew a ship to have been near the place 
of any known storm ; and especially to copy the log of any storm they 
may have had on the actual voyage, so that it may be ready to send off on 
their arrival in port. I have reason to believe, that many Commanders 
are willing, and even desirous of aiding us, hut when they come into 
port, they are hurried and anxious, do not like to send their log-book 
out of the ship, or it is left a long time with the Notary for the protest, 
and finally leave without carrying their good intentions into effect. 
Much valuable information is thus lost. As to the old logs, J have a 
great deal of scattered information thus collected, which might become 
far more valuable, with the addition of a few more corroborations. 
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9. Another very mistaken notion is, that some are apt to fancy that 
their particular log, or note, or memorandum on shore is ** of no great 
consequence,^* This is a very mischievous notion, and I entreat those 
who may entertain it to consider first, that it is impossible to say be- 
forehand, in any research of this kind, what is, and what is not, import- 
ant ; and next that twenty proofs are always better than ten, 

10. Some Commanders, too, are apt to suppose that unless a Cyclone 
amounts with them to a furious and damaging Hurricane or Tyfoon, 
it is useless to trouble us with the details. This is also a great mistake. 
Whenever there is any thing Cyclonic in a breeze, or even in the ap- 
pearances of the weather, I shall be glad to have details of it. And 
especially when other vessels have also felt it. A moderate Cyclone 
may be as instructive as the most violent one for the great object of 
tracing out the tracks in that locality or at that season of the year ; or 
there may have been a Cyclone overhead not yet settled down ? 

1 1 . Some again, I fear, who may not have looked into the details, 
excuse themselves by saying they do not believe in the truth of the 
Law of Storms. There is no harm in this opinion — ^if it does not cost 
the dismasting or loss of a ship — and I am old enough to have heard 
Barometers, Lunars and Chronometers sneered at, as “ new-fangled 
notions but I think I do not exaggerate when I say, that in the 
writings already published on the subject, there is to be found, for 
every impartial mind, abundant and almost mathematical proof of its 
correctness. And if these researches are not useful, it certainly can do 
no harm to publish all the facts relative to storms for scientific men to 
make some other use of. 

12. I fear also, that some Shipmasters, who may not have enjoyed 
a good education in early life, may feel a little embarrassed and unwil- 
ling to submit their log-books or extracts to the eye of a stranger. I 
can only assure such, that I have had many log-books, in which 
great deficiencies were observable, but have never, and should on no 
account, think of ridiculing, or even of criticising them beyond what is 
strictly necessary to establish the truth of a question. 

13. Copies of public documents, such as reports, registers, and the 
like should be enquired for. 

14. Details relating to inundations and the manner and time at 
which they occur should be collected, and the gradual risings of rivers 

2 R 2 
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carefully noted, apart from tie sudden ones, or sudden waves rolling in 
from tie ocean or from great lakes. 

15. Cases of tie compasses being affected during or after a Cyclone. 

16. All notes regarding the thunders and lightning of a Cyclone, 
i, e. before, during and after it, are of the highest interest. 

432. Persons residing on shore should^ 

1. Set up a vane or weathercock if there are none in sight, and if 
they are not old seamen enough accurately to estimate the point from 
which the wind blows. 

2. They should also, from various parts of their dwelling take 
North and South and East and West marks in fine weather^ and not 
too great a distance, such as trees, chimneys, &c. In a storm they 
will find these of essential service in estimating the course of the wind, 
and that of the clouds. 

3. If furnished with instruments the registry of all of them before, 
during, and after a storm, will of course be most acceptable ; and if 
compared with standards so much the better, but a plain common- 
sense account of all the phsenomena of a storm ; or of the weather 
when one is passing near, the driving of the clouds, the times of the 
changes or veerings of the wind, calm interval, &c. &c. are all that are 
required in most cases, and will always be eminently useful. 

4. The collection of reports from other parts is also a most useful 
assistance to us ; even if mere native ones, they are better than none. 

5. Accounts of tornados or wind-spouts, dust whirlwinds, &;c. their 
tracks, the direction in which they turn, whether withy or against the 
hands of a watchy and notes of their formation, progress, ravages and 
disappearance, are all of great interest and utility. 

6. In observing the oscillations of the barometer so frequently 
alluded to, we should be careful as to the observations made in the 
height of a Cyclone, that the room or cabin be not too close ; for it 
might happen that the heavy gusts might force a volume of air into a 
closed apartment which would momentarily force up the mercury by 
its pressure ; care should be taken on this account to have the instru- 
ments placed so as to obviate this objection, as by opening a window 
or door to leeward, or the like. Of course, this does not apply to the 
oscillations at the approach of the Cyclones. 

433. Miscellanea and additions. The Log-Book. On the 
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label of a ship’s log-book sent to me, and which was/it appeared, 
printed and sold by Clark and Co., 72, Gracechurch Street, London,- 
I observed below the usual title and form for entering the ship’s name, 
voyage, &c., the following very proper caution — 

“ N. B,— On the accuracy of a log-book depends the recovery of the owner’s and 
shipper’s property, in the event of loss. No erasures or obliterations ought to be 
allowed, but every incident recorded in a clear and explicit manner, and, on no account, 
should the log-book of a former voyage be permitted to remain in the ship, but should 
be deposited for reference with the owner or broker.”* 

434. I have elsewhere said (XI. Memoir, Journal As. Soc. Beng. 
Vol. XIV.) that— 

“ It has often struck me to remark on the absurd practice of keeping a ship’s log- 
book without entering the longitude. It is quite possible that a case might arise in 
which, at least ignorance of his true position, if not wilful destruction of his vessel might 
be alleged, if not proved, in a court of law against the master of a ship through this 
omission ; and his insurance thereby become vitiated or his character destroyed, though 
really a good navigator, in case of an accident. The private log, or ‘ lunar and chro- 
nometer book’ of a Captain, would barely be held as a legitimate document when the 
book which s/iou/d contain the vessel’s place at noon is a blank.” 

435. But passing over all this, none will question that a well kept 
log is as high a testimony of a commander’s ability, as a well kept set 
of books are to the commercial talent of the merchant for whom he 
sails. But when we see (as I have seen scores, if not hundreds of) 
log-books, even of voyages to India, in which, if the log is hove it is not 
registered every hour, or it is registered by mere guess ; which by the 
way is almost a fraud ; or the barbarous and careless form of the 
coaster’s logs (marking it every two hours only) is adojited ; leeway 
variation, barometer and simpiesdmeter apparently not thought of, — 
though the opening of a cask of beef or peas is carefully set down, — 
while the stock of water on board, even with troops, often seems a 
mystery ! and in fine every thing, to all appearance, is left depending 
on the latitude and the (one) chronometer ; and this even on the 
approach to land. When we see all this, I say, we must regret to 
avow that in this respect the French are far before us ; for not only are 

* SttilorB would demur greatly to this: many capital ruas and safe passages through 
didicu It straits, good and essential recognizances of headlands, &;c., are madevtlth the 
help of old logs. No ship should be allowed to go the same voyage twice, without 
having a copy of her old log-book, which may often serve to correct an erroneous, or 
supply a deliclcut chart. 
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their raerchant ships’ logs properly filled up with every thing that a 
good log-book should contain, but moreover, in most of them,* the 
log of each watch has the signature or initials of the officers by whom 
it is vmtten ; so that it thus becomes what Messrs. Clark and Co. 
properly recommend that it should be.f 

The French Logs contain a column for route corrig^e^^ which is the 
actual " course made good” after all corrections for leeway, variation, 
&c. according to the estimation of the officer in charge at the time. 
This is very useful, particularly as regards leeway — and as regards the 
due attention of the officer of the watch to the ship. In Lorimer’s 
Letters to a Young Master Mariner, p. 45, of Edition of 1849, he says — 
“ Generally speaking the Logr Books of British merchantmen are a disgrace to the 
writers, and to so great a commercial nation. From being allowed to remain on board 
voyage after voyage, they are frequently torn, defaced, and eked out with different 
papers ; presenting a slovenly appearance, and too frequently in case of disputes giving 
room to suspicion, uncertainty, altercations, &c.*’ 

He then goes on to describe in a note the custom of the French and 
Danes who receive stamped log-books from their Government, and are 
bound to produce them for inspection and deposit at the end of the 
voyage. I hope this will fully justify my remarks on this most im- 
portant subject, which are made for the furtherance of our science. 

Effects of Cyclones on the Compasses. The following is an 
extract from my Seventeenth Memoir, Jour. As. Soc. Beng. Vol. XVII. 
being part of a note by Capt. Shire, of the Barque Easurain who 
experienced a very severe Tyfoon Cyclone in the China Sea as noted 
at p. 49. Capt. Shire says : — 

• I speak both of original logs and of copies. In these last the signatures alluded to 
are usually omitted. 

t Nautical Booksellers would much aid the advancement of our science, and furnish 
their customers with good hints, if they were to adopt Messrs. Clark's useful plan, 
and their N. B., might run something as follows : — 

“ N. B.— On the accuracy of a log-book depends the recovery of the owner's and 
shipper’s property in the event of loss, and the good names of the Captain and his Offi- 
cers. The ship’s latitude and longitude should be carefully noted at every noon by 
observation and account, chronometers and lunars, and leeway variation, deviation, 
barometer and simpiesoraeter duly entered. All changes of wind and weather, and 
peculiar appearances on the approach of bad weather should be registered. Erasures 
and obliterations should be avoided, and alterations certified by a note in the margin. 
A duplicate log should be kept and daily signed, and on the ship’s return to port, all 
bad weather or extraordinary phaenomena should be reported to any person known to 
take an interest in such matters.” 
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** I will mention another circumstance that may be perhaps interestingr as it was cer- 
tainly new and startling to me ; and that was, that we could get none of our compasses to 
remain steady, but at every succeeding burst of the heavy squalls, they spun round and 
round, eight points at a time, and we had no other means of steering, but by the roll of 
the sea, and the feel of the wind on the back part of the head, and this continued for some 
time after the gale had passed and rendered the approach to the land upon any safe 
course very precarious.” 

436. Moderating oe the wind at the commencement of 
Cyclones. The following extract from the Horn-Book of Storms 
for the Indian and China Seas, describes this remarkable peculiarity ; 
of which I have again and again met with notices in numerous 
logs, and in very many instances I have remarked that commanders 
have been deceived by it. The rule is simple, “ Make no sail till 
your Barometer rises, except what may be absolutely necessary to 
steady the ship, 

** In the hurricanes of the Bay of Bengal and China Seas, it seems not an uncommon 
circumstance, that in a few hours after their commencement, there is a lull for an hour 
or two, or more ; after which it comes ou to blow harder than before from the sama 
quarter. I observe that this is also noted in the hurricanes of the Isle of France and in 
the West Indies. This treacherous peculiarity might, without attention to the barome- 
ter, deceive those unaccustomed to our tempests. 1 have not met with an instance of 
these lulls occurring more than once at the commencement of a storm, I do not allude 
here to the lull or calm which precedes the shift of wind, which occurs when the centre 
of a storm is passing over a ship or place, but to a sort of promise of fine weather which 
occurs at the beginning of a hurricane.” 

437. There is also a kind of treacherous fair weather interval when 
no blovoing weather has occurred, aud the only indications have been 
dark, lowering clouds, and a fall in the barometer. It is perfectly well 
described in the following note appended by Captain Biden, to the 
log of the ship JBrinces Charlotte of Wales in her Cyclone of March 
1828 in the Southern Indian ocean. Track k. on chart II, 

Previous to the galo, the weather had been unusually close, Ther. 82®, and for 48 
hours the clouds were dark and fixed, with an appearance indicative of heavy rain. 
Barometer .steady. The approaching change of the moon in its Perigee caused an 
anxious attention to the liarometcr, which gave the first warning at 11 a, m., on 
the 14th, falling gradually until 8 v. m., when it sunk with more rapidity than I 
ever witnessed, the sure presage of a storm I Without this excellent and almost infalli- 
ble instrument, the most experienced seaman might have been lulled by the sud- 
den change at 2 a. m., stars bright, clouds fixed, and every appearance of settled wea- 
ther, The Barometer fell from 29.27 at midnight to 29.08, the certain precursor of a 
hurricane. The heavy rain had so tired and exhausted our men, that at midnight I 
relieved the watch in hopes of a few hours daylight to get the top-gallant masts upon 
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deck ; we had just handed the main top-sail and rounded to on the larboard tack witU 
scarce a breath of wind, when the gale came on at W. S. W., and at 4, it blew a per- 
fect hurricane.’* 

438. In tlie Singapore Free Press, I haye found an instance in 
vihich. the brig Guess, with a falling Barometer at 29.50., and wind 
N. N. W. in the China Sea, in the month of August 1847, (the 
height of the S. W. monsoon) was seduced by an interval of moderate 
weather into making sail so far as to let out reefs and set top-gallant 
sails at 3 p. m. ; having double reefed at 2 p. m. By 6 it was a 
strong gale, and by midnight a Tyfoon Cyclone had commenced. 
See 17th Memoir, Jour. As. Soc. Beng. Vol. XVIII, 

439. Etymology (derivation) op the words Hurricane 
AND Tyfoon. This word Hurricane seems originally to have been a 
Carib or Indian one, for in the Relacion summaria de la Historia 
Natural de las Indias, ^c, ^c., addressed to the Emperor Charles V. 
by Captain Fernando de Oviedo^ speaking of the superstitions of 
the Indians (Caribs) of Tierra Firme, probably about Yucatan, the 
author says — 

“So also when the Devil wishes to terrify them (the Indians) he promises them the 
Hitracan, which means Tempest. This he raises so powerfully that it overturns houses 
and tears up many and very large trees ; and X have seen in thick forests, and those of 
very large trees, for the space of half a league, and continuing for a quarter of a league 
in length, the forest quite overthrown, and all the trees, large and small, torn up by the 
roots ; the roots of many being uppermost, and the whole so fearful to see, tliat it doubt- 
less appeared to be the Devil’s work, and could not be looked on without terror.”* 

The author here exactly describes the passage of a tornado in a 
thick forest, and by the explanation be gives of the word Huracan, we 
see that it was an Indian one. The Dictionary of the Spanish Academy 
does not give the derivation of words. In the extract from Ramusio 
given at p. 285, we find also that the same author gives the same word 
as the Haytian name for Cyclones. 

440. Tyfoon. This word is undoubtedly Chinese, and by no 


• I give here the original old Spanish. “ Asimismo, quando el Demonio los quiere 
espantar, prometeles el Huracan, que quiere decir Tempestad : la qual hace tan 
grande, que derriba Casas ; i arrauca muchos, i mui grandes Arboles ; i yo he visto en 
monies mui espesos, i de grandisimos Arboles, en espacio de media legua, i de vn quarto 
deleagua continuado, estar todo el monte trastornado, iderribados todos los Arboles, 
chicos i grandes, i las raices de muchos de ellos para arriba, i tan espantosa cosa de v6r, 
que sin duda pareciacosa del Diablo, i no de poderse mirar sin mucho espanto,” 
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means derived from the Greek “ Typhon/* as has been supposed. 
Dr. Morrison, in his Notices concerning China and the Port of 
Canton, says that — 

'*AtHainam and the Peninsula opposite (to the North of it), they have temples 
dedicated to the Tyfoon, the god (goddess?) of which they call fcm icoo, * the tyfoon 
mother,’ in allusion to its producing a gale from every point of the compass, and this 
mother-gale with her numerous offspring or a union of gales from the four quarters of 
heaven makes conjointly a taefung or tyfoon.” 

In a work called ** Tung Sin 2/ii”the tyfoon is called either kow-fung or 

fung-kow. A severe one is called te£ kwuy or Teo fceu, an iron whirlwind.^ 

They have also separate names for whirlwinds, which I am informed are called 
** yung-kok-foong” and Suing^foong** 

441. These names are not questions of mere curiosity, for apart 
from the use to the sailor of knowing the native terms for every thing 
relative to his profession in every country, the mere fact of such special 
names existing for various kinds of gales, shews at once that there are 
certain well-known and recognised phsenomena, or effects, distinguish- 
ing the Cyclones. Thus in one of the South Sea Islands, they are 
called “ the wind that breaks the banana-trees,*’ and I have men- 
tioned at p. 57, the names hagyo and sigua as those given by the 
natives of the Philippines to Cyclones and monsoon gales. And in Col. 
Reid’s recent work, p, 2, he says that he was much struck when he 
heard the inhabitants of Bermuda call all the gales in which the wind 
veered and the Barometer fell, roundabouts P Ships that visit the Ma- 
rianas, Carolinas and other groupes, islands and coasts of the Pacific, 
from the Kuriles to New Zealand and Chiloe, may collect much infor- 
mation by attending to the details of natives and residents relative to 
their different classes of storms : as for instance, we might learn from 
the pearl fishers and smugglers of California, and from the coast Indi- 
ans, South of Valparaiso, what the usual changes of winds are in their 
storms, and thence deduce the tracks. 

442. Surgeons and Passengers. Having said so much to the 
sailors (more indeed, perhaps, than will be acceptable to some of them ?) 
I must address a word to another class of persons often found on hoard 
of ships, and who may materially assist us in many things, and that is 
to THE Doctors and the Passengers. 

* Captain Doutty, of the RunnimedOf in his log, exactly usen the same metaphor 
likening the wind ripping up the front of the poop to *' a metallic body I’* 

3 s 
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These gentlemen may often usefully get over some of the ennui, of 
which they all, for the most part, complain, by careful registry of the 
meteorological pheenomena, and especially at the approach of gloomy 
or bad weather. If they honour this book with a perasal, they will see 
that there are very many points which can only be attended to in bad 
weather on board of Men of-War, or of first rate East India-men, and 
yet which might throw a great light upon our researches ; and I hope 
that every educated man will feel with me how serious a duty it is, 
morally and politically considered, which their country and mankind 
can claim from them in these cases. If they merely note any one point, 
such as the course and appearance of the clouds, and the exact direction 
of the wind, or the electrical appearances, they may greatly aid future 
research, and they will find in what has been said (from p. 303,) an 
ample choice of observations to make. 

443. Tornado-Cyclones. These appear to exist also between the 
Azores and the Chops of the Channel, and within the Channel, in 
considerable force. In April, 1845, the Monarch, Captain Walker^ 
homeward bound from India, was at 10 a. m. on the 22nd April, 
1845, with barometer at 29.70 under double reefs. At 2 p. m., breeze 
freshened from the S. W, with every appearance of bad weather. 
Barometer at 29.50 and all preparations were made, ship steering to 
the E. N. E. 7 p. m- Bar. 29.30, blowing very hard, high sea and 
atmosphere very threatening. At 8 p. m. Bar. 28.95, furled every 
thing but storm mizen try-sail. At 8.30, wind suddenly lulled to 
a dead calm which lasted a quarter of an hour, ship not steering, 
and the sea striking the counter in an awful way shaking her fore and 
aft,* the appearance of the weather stormy in the extreme, with rain 
and lightning. At 9 p. M. instantaneously from a dead calm, it blew 
a most terrific gale from the North with rain and hail. Fortunately 
every sail was firmly secured, or Capt. Walker was convinced the 
ship would have been dismasted ; this continued for one hour and 
settled into a strong gale which lasted until sunrise, the wind having 
gradually veered to N. W.and the barometer steadily rising. 

The following account of one of these which was experienced by the 

* The Monarch is a first rate fndian passenger ship of 1400 tons, and was then on her 
first voyage. I regret that I have been unable to give the vessel’s position, having mis- 
laid the memorandum, but it was about midway between the Azores and the Lizard, 
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ship Windsor is reprinted from Mr. Redfield’s Memoir on the Cuba 
Hurricane of October, 1844, p. 68, it is a recent instance of a tornado- 
like Cyclone in the Channel 1 It originally appeared in the Calcutta 
papers. 

Oct. 7th, 1844, A. M. wind N. N. W. moderate ; noon, Lat 49®, 47' Lonj. 4® 23' 
W. Bar. 30 in ; p. m. wind S. S. W., increasing* Oct. 8th, noon, Lat. 49® 20', Long. 7®. 
Bar, 29® 50', the whole 24 hours very unsettled weather and barometer falling, wind S. 
W. ; unsteady and increasing, Oct. 9th, wind had veered to N. N. W., coming in hard 
gusts with sudden intermissions, and barometer had fallen to 28.60 ; sent down small 
spars, double-reefed, &c. at 8 a.m. Bar. 28.50, and weather clearing up to the eastward, 
thought of making sail, notwithstanding the low state of the barometer.* Saw a schooner 
close to us with a good spread of canvass. But the wind suddenly flew out from N. E. 
and back to E. S. E., then E., and we observed the water blown up like clouds of dust, 
and the sea in frightful commotion. This took place at 1-30 p. m. j the barometer hav- 
ing been 28*44 at noon, 28*35 at 0-30 p. m., and lowest at 1 p. m. 28.12. It was now 
( 1-30 p. M. ) at 28.14, and before the canvass could be got in, the hurricane had struck 
the ship from the northward with extreme violence, driving her forecastle under ; at 2 
p, M., Bar. 28.40, at 3 p. m. with great difficulty brought the ship to, on the starboard 
tack ; 3 p, M.Bar. 28.60 ; at 5 p. m. Hurricane less violent and settled into a heavy gale 
veering to N. W. and W, N, W. ; at 8 p m severe gale, with sleet, hail . rain and vivid 
lightning ; at midnight Bar. 29.99, gale blowing with unabated violence. The schooner 
which was close to us disappeared suddenly, and there is little doubt that she foundered. 
Oct. 10th, heavy gale from N. N. W. with a high sea j noon, Lat. 48® 51', Long. 8® 4* 
W., Bar. 29.40, midnight, no alteration.” 

444. Barometer signals to ships. The Captain is on shore 
and the Barometer on board? The Mate is embarrassed with cargo 
nnstowed in the hold, loose cargo upon deck and between decks, and 
cargo-boats alongside ? or he is a young officer, who is afraid of being 
thought over-cautious or over weather-wise ? or is an old one, but not 
upon the best terms with bis Captain? or the Captain is what the 
French expressively call a viexix lov/p^de-tner^ and might growl at the 
time being lost, or at boats being returned, to allow preparations to be 
made for expected bad weather, without his orders ?— or, in short, a 
hundred circumstances, well known to all merchant sailors, and many 
which will readily occur to the minds of those of II. M. service, may 
combine to place a very deserving officer in the unfortunate situation of 
being blamed for not having his ship ready for had weather j either to 
slip and go to sea, or to ride it out ; and serious loss and damage to 
valuable property, if not frightful loss of life have been, and still will 

• Another instance of the temporary clearing up just described at p. 311, 

3 s 2 
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be the results ; for want of a right understanding, or from an over- 
confidence in the security of the port. We cannot provide against all 
these contingencies in detail, hut it is a duty to point out to Govern- 
ments, Chambers of Commerce, and the Mercantile Community, the 
advantage to all parties derivable from a properly organised system of 
signals, indicating the approach of bad weather, and the state of the 
Barometer, as declared by a standard instrument, and by the opinion of 
the authorities of the port ; who are in all cases supposed to be com- 
petent judges, and acting from disinterested motives. Every port 
must have its own particular signals, adapted to its own localities, but 
the following as relating to this subject in the Western Hemisphere 
may be worth perusal and imitation, in ports subject to Cyclones.* 
445. Barometer Signals at Barbadoes, by H. E* Col. 
Beid) Governor of that Island. 

The following Memoranda are published by order of His Excellency the Gover- 
nor. 

James Walker^ 
Colonial Seci'etary, 

Memoranda relative to the Hurricane Season at Barbadoes. A barometer 
will be kept and registered at the Principal Police Station at Bridge-town ; and notice 
will be given to the Captain of the Port when it falls. On the Captain of the Port wil| 
rest the responsibility of causing Signals to be hoisted, that the barometer indicates bad 
weather. 

One ball at the mast head of the signal posts, is to signify that the barometer is falling, 
and should be carefully watched. 

. If the barometer continues to fall, and the weather appears threatening, a second ball 
will be hoisted at the mast head. 

As the indications of the weather become alarming, these two balls will be gradually 
lowered, until they are only half mast high* 

As soon as the barometer begins to rise again, the two balls will begin to be slowly 
xe-hoisted, so as to be again at the mast head, when the barometer shall have risen one 
tenth of an inch. 

When the barometer shall have risen two-tenths of an inch, then one ball will be taken 
oif, and the other he left until the storm shall have passed over. 

Hurricanes being whirlwinds, the wind in the circuit of its revolution, blows from 
•every point of the compass within the circuit of the whirlwind. The veering of the 
wind is owing to the whirlwind’s progress. Hence, the reason why the trade wind is 
often reversed during these tempests. 

• At Madras they have a very good code of signals for warning ships to be ready to put 
to sea, but I do not know if they have extended this to shewing the state of the Barome- 
ter also, which, as just explained is so useful as a sort of authority to young officers. 



Part VI. § 445.] Willy -Waws ; Nortes of the Gulf of Mexico, 317 

Ships riding at anchor in Carlisle Bay, unless their comnaanders prefer to remain 
tliere, cannot put to sea too early after the first indication of a hurricane. 

When the wind veers from N. E. toward East with a falling barometer, it may be 
expected to become S. E. and S. S. East ; and in this case, the centre of the storm 
would be passing to the southward of the island. 

When the trade wind veers from North to N. by West with a falling barometer, the 
wind may be expected to become N. W. and West, and perhaps even S. W. and in this 
case the centre of the storm would be passing to the Northward of the island. 

When the wind changes to North, blows steadily from that quarter, it may be expected 
to change suddenly to the South ; in this case the centre of the storm would pass over 
the island. 

In either case, ships remaining too long at anchor, would be in danger of becoming 
embayed on a Lee shore. 

The hurricanes which have passed over Barbadoes, and of which we have any precise 
records, have all come from the Eastward. When the centre is expected to pass to the 
Northward of the island, ships quitting Carlisle Bay should endeavour to run to the 
Southward, and south Eastward, by scudding in the first instance. But when the centre 
is expected to pass to the Southward of Barbadoes, a ship should goto the Northward, 
and come to the wind on the Starboard tack. By keeping to the Eastward, whilst the 
storm is moving Westward, the ship will sooner be out of the hurricane. 

The earliest indication of a coming storm, is sometimes a heavy swell of the sea, 
caused by the storm at a distance. 

WiLLY-WAWS OF THE StRAITS OP MAGELLAN AND PaMPEROS OF 
THE Rio de la Plata. I omitted atp. 10, to insert a note on these — 
to the effect that these squalls appear, though originating and sometimes 
blowing, as strait-lined winds ; yet the Pamperos not unfrequently, and 
the Willy-waws almost constantly, take the whirlwind form. So that 
thus they may be considered as being of an intermediate class rather 
than of either of those which wc have distinguished. 

Nortes of the Gulf of Mexico. As we Lave now one undoubt- 
ed proof, in the October Cyclone of 1848, of the Bay of Bengal (See p. 
288 and Jour. As. Soc. 13eug. 18th Memoir, Vol. XVHL), that 
Cyclones, wherever and however they may originate, certainly descend 
and settle down on the Ocean after passing over high land, it may be 
well worth while to consider whetber these Nortes, which often can- 
not be traced up from the Eastward and South Eastward, may not be 
at times Cyclones from the Pacific Ocean ? passing over the high land 
of Guatimala and Mexico, and settling down on the coast of Honduras 
and Mexico when the central part is clear of the land, which would 
then give a Norte along the coast ? 
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Bevolving winds True CycloneSj but not op Hurricane 
FORCE. The note p. 114 announces this, and in Col. Reid’s new 
work p. 245, he has fully shewn by an instructive series of registers which 
“ are divided according to the barometric oscillations** and not as usual 
periodically, that at the Bermudas in Lat. 32® N. ; Long. 64® West. 

* ‘ The revolving winds whicK pass over them are of various degrees of force from 
breezes to storms. In the summer season the winds then are light and usually steady for a 
considerable tune, blowing in straight lines and witnont veering, with a little fluctuation 
in the Barometer. But after the commencement of November veering winds of various 
degrees offeree set in and gradually become frequent; yet they seldom follow in such 
rapid succession as that one gale becomes confounded with another. Light winds and 
very fine weather usually intervene between the passages of revolving winds, while at 
other times hard blowing straight-line winds with a high barometer intervene. The ar- 
rival of each succeeding progressive circuit of the wind is indicated by the Barometer 
falling as well as by the increase of the wind’s force.” 

The registers given most instructively prove and illustrate this, as 
well as the propriety of the quaint old English name of roundabouts. 
When we obtain more of the statistics of winds and of the connections 
of the Barometer and Hygrometer with them in various parts of the 
world, as within and on the limits of monsoon winds, as well as of trades 
and on both sides of these, and again in high latitudes, we shall perhaps 
he able to deduce the Law of their succession. And hence again the 
practical rules arising out of it. 

Nelson and Villeneuve’s Gale in January, 1805, p, 200. It 
may be surmised indeed that this '*gale’* was a Cyclone, at least for 
the French Fleet, as 1 shall now shew from Sir H» N. Harris. 
“Despatches and Letters of Lord Nelson,’* Yol. VI.* 

First we find (p. 339) that the French “came out of Toulou on the 
17th January, 1805, with gentle breezes at N. N. W. and lay (laid) 
between Giens and the Hieres Islands, till the gale set in on the 
18th in the afternoon” they then “sailed with a strong gale at N. W. 
and N. N. W. steering South or S, W. on the 19th.” At this time 
(p. 324, Nelson’s Diary) 19th, the British Fleet were lying in Madda- 
leua Harbour with hard gales also at N. W. They weighed and put 
to sea passing through the Biche (Biscie) passage by seven in the 
evening, and bore away, wind W. N. W. (p. 327), along the eastern side 
of Sardinia. “ During the night it was squally and unsettled weather” 

* I shall quote the pages in parentheses, as there are extracts from several letters. 
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and by Noon 20th, '‘Mount Santo bore N. W. 6 leagues. All night 
very hard gales from S. S. W. to S. W. which continued through the 
next day ; during great part of the time we were under storm stay-sails.** 

Now if we suppose a Cyclone travelling down from Genoa, between 
Minorca and the coast of Sardinia, or between Minorca and the Span- 
ish coast, say upon a track to the W. S. W. or S. W. (true) it may 
give a strong N. N. W. breeze off Toulon and N. W. gales at the 
Maddalena Islands on the 18th, making of course due allowance for the 
obstruction of the very high land of Corsica. Then as the central 
portion* passed to the N. W. of Maddalena it might be squally and 
unsettled varying to W, N. W. and to the S. S. W. as it passed on ; 
while it might be a violent gale at N. W. andW. N. W. veering also to 
the Southward with the French Fleet between Sardinia and Minorca, so 
as to enable them to fetch Toulon again when crippled, as they did ; and 
it would seem certain that it was on the day and night of the 1 8th, 
19th, that they suffered, since (p. 332) it was on the evening of the 
19th, that a disabled French 80 gun-ship had put into Ajaccio.f 

There are however two difficulties in the consideration of this ques- 
tion. The first is the unusual track (though in truth we know nothing 
of the tracks in this sea) and the second that the S. S. Westerly gale 
lasted with Nelson’s fleet to the East of Sardinia (p. 330) till the morn- 
ing of the 25th ; but it is always possible that a Cyclone may precede a 
monsoon, or winter gale, or other right-lined wind ; and vague or forced as 
this deduction may now appear, it is always worth while to direct atten- 
tion to such questions ; for whatever he the answers wliich a better know- 
ledge may bring to them we shall always profit when that knowledge is 
obtained, be it affirmative or negative of our present impressions. 

Tracks of Cyclones in the China Sea — Palawan Passage. 
It would appear that in this dangerous passage Cyclones may possibly 

* For we arc not now investigating a tropical hurricane with a distinct calm central 
space, which is the meteor in its most concentrated form, but a sudden gale in a narrow 
sea and a temperate cliinato, which might or might not have been Cyclonal. 

t As the French fleet was in the latitude of Ajaccio steering to the Southward with a 
N. W. gale under a heavy press of sail at 10 p. wt.on the night of the 18th (p, 327) 
when a British lookout frigate was close to them going 13 knots, it is possible that, as the 
central portion neared them, they may have been taken aback by a shift to S, S. W. and 
80 have been dismusted ; and this with Admiral Vllleneuve's avowal of their bad ma- 
nagement and raw crews accounts for the number of ships, which suffered, as in the 
case of Admiral Qraveti' fleet of merchantmen and ill-manned prizes. 



320 


Tracks, New Caledonia, [Part VI, § 445. 

occur, and in the low latitude of 9° North. I have marked on the Chart 
No. IV. (Track XXVIII.) the Magicienne"^ and St, PauVs Cyclone in 
Nov. 1840, and I am now indebted to Captain McLeod of the ship 
John MacViccar for a note of one in 9® 19' N. ; Long. 117® East ; 
in which the wind, which fortunately veered only from West to S. S. W., 
while the ship was scudding under a close-reefed main top-sail, enabled 
them to keep in the channel ; though the sky was overcast with masses 
of dark electric clouds with sudden gusts of heated wind I blowing vnth 
violence enough to carry the masts by the board, the sea raging in 
pyramids with great impetuosity and sweeping all before it.” The 
Barometer was unfortunately broken. The Barque Moulmain was 
totally wrecked about 100 miles to the N. N. W. of the John Mac- 
Viccar on the same night. 

Tracks ; New Caledonia. The Barque Nimrod in February, 1849, 
experienced a terrific Cyclone commencing in Lat. 17® 38' S. ; Long. 
161® . 26' East ; or about 80 miles to the W. S. of Huon Island at 
the North point of New Caledonia, in which her Barometer fell from 
29.70 to 28.20, and she was obliged to cut away her main-mast. This 
Cyclone was either very extensive or one of a very slow progression, 
for it lasted with the Nimrod from the 11th to the 14th of February 
though hove too the whole time. Its track, so far as the imperfect 
newspaper report and the want of the vessel’s log will allow us to 
judge, appears to have been a very anomalous one, for it seems to have 
travelled down upon the vessel from the N. N. W. or N*. W. and then 
to have curved back to the Westward, the shift being from S. S. W. 
and S. W. to N. West. The Barque Scamander was also wrecked on the 
Southern Reefs of New Caledonia to the S. S. E. of the Isle of Pines, 
on the 15thFebruary in ‘"a hurricane” which beginning at East veered 
to South (as if it came down from the N. W.), but we can scarcely 
infer this Cyclone to be identical with that of the Nimrod, I give 
these imperfect details indeed rather to put the seaman on his guard ; 
and I hope also thereby to remind him of how much may be done to 
aid us, and to forward his own interests, by a little trouble on his part. 


* I applied officially through the “ Ministre de la Marine” for the Log and other details 
of the loss of this ship, a fine French frigate, but was informed that it could not obtain- 
ed ! I have however been assured from another quarter that the track is quite correct. 



321 


Part VI. § 445. J Cyclonen of Iceland. 

Cyclones of Icelani). At p. 56, I have mentioned that the 
Tchukutskoi of Behring's Straits described to Kotzebue in the Rurick 
storms, which as to violence might be considered Cyclones. I find in 
Vol. XIV. p. 297, of Jamieson’s Edinburgh Phil. Jour, in a 
paper on the Glaciers and Climate of Iceland by *W« Sartorius Von 
Walterbausen the following description of the Icelandic storms 
which certainly appear to be at times a sort of stationary tornadoes and 
at times Cyclonal, from their extent, duration, and veering. When we 
consider that Iceland is in fact one huge mass of active or extinct Vol- 
canic formations and that it is moreover (seep. 21) in the terminal 
line of the West Indian and N. American Coast Cyclones, when their 
tracks tend much to the Northward, these facts from the pen of an 
independent and scientific observer become of much value. 

After speaking of the changcableness of the Icelandic climate in 
which tranquil calm weather forms the exception, and storm, the usual 
rule, he says — 

‘‘Storms of the most torrific character, and of fearfully devastatiug force, and which 
carry every thing before them, arc very common. These often place the traveller in 
very critical and dangerous positions, or at least in circumstances accompanied with 
many hardships and difficulties. 

We experienced one of the most terrible of these storms on the 8th of June, on the 
XIvalBorder at Thyrill, in a region which is notorious for them, and which has already 
been pointed out by Olaf^cn* ns dangerous. The one which we experienced w-ould 
seem exaggerated, or even almost incredible, were it not that our description of it agrees 
in substance with the description of such storms given by that eminent Icelandic travel- 
ler. In the morning, when we left Reynivellir, a violent wind was already blowing, 
and this increased more and more until we reached, a little before noon, a height which 
divides the Svinadal from the Hvalliord. Hero the storm began to blow in such a fear- 
ful and indescribable manner, that we could scarcely advance, and that we somotimos 
thought wo should lose our breath. Our circumstances became hazardous in the cx- 

Reis€ durch Island, Vol, i. § 4, 'rhyrill is a round, very high, steep, and prominent 
hill-top, at the inner extremity of the inlet which has just been mcnlioncd. It is so 
uamed bccauHo the air frequently whirls around it, and thus causes dreadful whirl- 
winds from the north and north -east, against which travellers would require to be on 
their guard. § 186. At the inner extremity of the Hvalfiord, especially around the hill 
Thyrill, violent wdiirlwinds blow. Those storms last always for several days ; and they 
are such as to carry up thcsca-wutcr like snow into the air, whilst, at the same time, in 
the southern country, beyond the rocks in the BorgarBord, there is but little wind, or 
none at all. From this reason, the district at the Hvalfiord is called by the neighbour- 
ing inhabitants Wedra-Kista.lhtUis, Box or chest of Winds, which implies Ihaithis inlet 
is, as it were, the abode of violent tlorius. 

2 T 
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treme, as we proceeded down the steep declivity on our way to Botusdalr, the eastern 
extremity of the Hvalfiord. The storm blew from the south-east with such violence 
that it threw one of our attendants from his horse, and threatened to hurl us over steep 
precipices into the abysses below. While the storm raged over the water of the fiord, 
the surface was converted into a cloud of spray, which reached even to us, having 
passed over bills 2000 feet high. In it there floated a rainbow of the most brilliant 
polours, wliich appeared like a bridge uniting the two sides of the dark-green fiord. 
Paring the afternoon the storm still continued to rage with equal fury, and it was only 
towards the evening, and during the following night that it began to abate. The storm 
was not confined, however, in accordance with the representations of Olafsen, to a very 
limited space ; but, on the contrary, it was felt along the whole south-west coast of the 
island ; and also, on the same morning, a ship bound for Reykjavik ran ashore at Oere- 
back (Eyran Bakki). According to the statements of some Icelandic traders a perfect 
calm prevailed during this time on the sea, at about 5 miles (27 English miles) from the 
coast. 

Other storms of a similar kind occurred repeatedly during our journey, and were 
still mpre destructive than the one which has just been described ; as they were accom- 
panied with rain, hail, and impenetrable clouds of fog, or dust. The neighbourhood of 
the Hecla is peculiarly subject tc storms accompanied with dust; the dust being carried 
up by the wind from the extensive fields of volcanic ashes, which are spread out around 
that mountain. 

Col. Reid remarks in his first Volume, though I have been unable 
to find the passage, that some of the great Atlantic Storms which have 
a very Northerly route must terminate between Greenland and Iceland, 
and it seems probable if they really travel so far, these tornado-like 
tempests are the large ones breaking up into smaller ones which I have 
already shewn* certainly occurs in Tropical hurricanes. If they are 
not so, then their occurrence with such severity and frequency in a 
Volcanip Island, is a fact of great interest, when we connect it with 
what has been said of the tracks of the Cyclones from one Volcanic 
foqus to another, the Teueriffe and Isle of France hurricanes and 
meteors, and the perpetually recurring Willy-waws and Storms of Tierra 
del Fuego, which, to use the Icelander’s pithy term, is the WedralCista 
of that part of the globe. 

Hail in its relation to Electricity and Whirlwinds. Mr. 
J. C. Marlin of Pulborough, in Sussex, (London and Edin. Journal of 
Science for 1840, p. 86, (speaking of a remarkable hail-storm, in which 
some of the masses of ice were five, six, and even seven inches in cir-t 
cumference ;) says, after admitting that the congelation of large drops 
of rain, the formation of ordinary hail, and even a considerable accretion 

• Page 81 i and VII. Memoir, Journal As, Soc. Beng, Vol. XL 
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of ice to tlie original globule in its passage downwards, is not very 
difficult of comprebension and explanation — 

“ But there is only one way in which I can suppose such masses of ice as these can 
be suspended long- enough in the atmosphere to grow to such enormous sizes ; and that 
is by the assistance of a nubilar whirlwind or water-spout. (Tromhe acrienne) with 
sufficient power to keep them in its whirl and to resist the earth’s attraction whilst the 
concretive action is going on, till their momentum overcomes the suspending power, or 
till they are thrown beyond the range of its intensity. That such operations are amongst 
the reciprocal electrical phsenomena of the clouds, distinct from, though allied to the 
water-spout, is, perhaps, well-known ; and I was myself once witness to an appearance 
of this sort, between a higher and a lower cloud, that had a strongly electric aspect 
before they had resolved themselves into nimbus. It was a bent narrow column of 
dark vapour, which I could distinctly observe to be in rapid rotatory motion, passing 
ffom one cloud to the other, continuing for some minutes, and then gradually disappear- 
ing. During this time it emitted no sound, and had no visible connexion with the 
earth whatever. 

The above theory of liail-atones will be further corroborated, if we consider the form 
of the stones in this instance, viz. a sphere flattened at its poles as the result of a rotatory 
motion j especially if it bo a law, as perhaps it is, that all solids in rapid gyration acquire 
per seipsos a rotation on their own axes.” 

lu reference to the yet scanty notices we have of hot and cold blasts 
of air, and of hail and sleet at or near the centres, these views arc of 
some interest ; and the sailor will, 1 hope, see from them, how essen- 
tially useful and necessary it is, that wc should be furnished with all 
the facts attendant on the progress of a Cyclone. 

The Electric Tei.egrai»ii wtarning of the approach oi^' Cv- 
OLONES. In my Sixth Memoir Jonr. As. Soc. Beug. VoL XL p. 703 
published in 1812, I have suggested that if China was a country 
under European dominion a telegraph on the Eastern Coast might warn 
the shipping at IIong-Kong to be prepared for a Cyclone. I find in 
a recent Newspaper notice in the Atlas of a work entitled The Emi- 
grant CnvRCiiMAN IN Canada,” the following passage which I 
print without alteration, though the writer evidently is no Cyclonist, 

” An extract given from a flauudiuri paper bring.*? out a practiciil use of science which 
our fathers would have stared at, could it have been Ibrctolil in tlKiir days. I^is the use 
of the electric iclegrapli in giving notice of the approach of the whirlwind (Cyclone). 

' The telegraph now gives notice of storms I For example, the telegraph at Chicago 
and Toledo now gives notice to shipmasters at Clevcduud and iiufialo, and aim on Lake 
Ontario, oftlio. upproncli of a north-west storm. 'I’he resiill is practically of great im- 
portance. A hurricune storm traverses tho utmosplu'ro at about the rate of a carrier 
pigeon, viz, 60 miles an hour. Our north-west winds come apparently from the sources 
2 T 2 
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of the Lakes, and sweeping over Lakes Superior, Michigan, and Erie, spend themselves 
in the interior of the country. Our south-west winds come apparently from the Gulf 
of Mexico, where the force is very great, and pass up the general direction of the Missis- 
sippi and Ohio. Commencing at these remote points, it is obvious that if telegraphic 
offices are established at the extremes of the line, notice of the approach of a violent 
wind may be given to distant ports from 12 to 20 hours before it will be felt there. The 
practical effect will be that a vessel in the port of New York, about to sail for New 
Orleans, may be telegraphed 20 hours in advancing on the coast from the Gulf of Mexi- 
co. We are only on the threshold of the real substantial advantages which may be 
rendered by the electro-telegraph. Already have notices of storms on the lakes been 
given from Chicago and Toledo to Buffalo.” 

446. Conclusion* Sailors who have not looked into the litera- 
ture of their profession, will be not a little surprised to hear that books 
yet exist in print in which the Variation of the Compass is treated as 
an absurdity ! and Mercator’s projection as only fit for land-lubbers ! 
hut this is really the case, as the following extract from Mr. William 
Burrough’s Discourse of the variation of the Compass or Magne^ 
tical Needle/* appended to The Newe Attractive** (London 1581) 
of Robert Norman, (who announces in it his discovery of the Mag- 
netic Dip,) will shew — 

** But as 1 have alreadie sufficientlie declared, the cumpas sheweth not alwaies the 
pole of the worlde, but varieth from the same diversly, and in sayling describeth circles 
accordingly. Which thing, if Petrns Nonius, and the rest that have written of 
Navigation, had jointly considered in the tractation of their rules and instruments, then 
might they have been more available to the use of Navigation ; but they perceivyng the 
difficulties of the thyng, and that if tliey had dealt therewith, it would have utterly 
overwhelmed their former plausible conceits, with Pedro de (who, as it 

appeaieth, havyng some small suspicion of the matter, reasoneth very cleverly, that it 
is not necessary that such an absurdity as the variation, should be admitted in such an 
excellent art as Navigation is) they have thought best to passe it over with silence.” 

447. And Burroughs himself, though a sailor and a hydrogra- 
pher, and comptroller of the Navy to Queen Blizabeth, says of 
Mercator^s projection that — 

“ By augmenting his degrees of latitude towards the poles, the same is more fitte for 
suche to beholde, as studie in cosmographie by readyng authors upon the lande, than 
to be usei^n Navigation at the sea,” 

Now nothing is more probable than that for a time our new science 
will be treated, by many, much after the same style, as ‘^utterly over- 
whelming all former plausible conceits,” and as only fitte for such to 

^ The earliest Spanish author on Navigation j he had published at Valladolid in 
1545, the ** Arte de Navegar,^^ 
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beholde as studie in cosmograpbie by readyng authors upon the 
lande’^ though it is not probable it will be so in print, the facts being 
too numerous to admit of contradiction ; and in truth more or less 
within every seaman^s knowledge. 

448. Still we must expect to find many of the old school” who 

do not like new-fangled notions many who do not like to be put 

out of their way many who ** think the old pla* is good enough 
and that “ hit or miss for luck’s all” is quite enough with a stout ship 
and good crew ; and to conclude, many who are too proud, too igno- 
rant or too indolent to take the trouble to learn, and who will for a 
time keep their seats amongst the scorners. From such we can only 
entreat a patient hearing ; and if by chance they have lost a mast or 
two in a Cyclone, quote to them the assurance of Poor Richard, that 
“ they that will not be counselled cannot be helped,” and further that 
*'if you will not hear reason she will assuredly rap your knuckles” — in 
the next Cyclone. We trust, however, that even these persons, ad- 
mitting that if the knowledge we profess to hold out be not perchance 
exactly correct, yet the search for it may be useful in sonic other way, 
will not withhold from us the materials we desire. The Cyclone in 
all its various forms, and in all the parts of the world in which it pre- 
vails, is not perhaps less a scourge to liuuiau life (and we will leave 
out property) than the scurvy of old. Wc have, so to say, extermi- 
nated the disease ; and few who know the science of the Law of Storms 
will, I think, refuse to say that it will finally reduce to a comi)aratively 
trifling amount the frightful list of the victims of the Cyclone ; the 
most fearful and the most frequent enemy* which the mariner’s peril- 
ous calling obliges him to encounter. 

449. As a mere question of humanity then, wo claim on this, tlio 
highest ground, the support of all, whether sailors or lantlsrnen. As 
a scientific question we arc certain of the aid of men of science iu every 
quarter of the globe ; and as one of mere pecuniary calculation we may 

♦ 1 do not hero Corffct Fiuk, but this is so rare tlmt its danger U far below that of the 
Cyclone, by whicli, perliaps, in all parts of the world, two or three hundred liven are lost 
against one by fire. I trust also that we shall ere long do Honiething towards diminishing, 
if not entirely preventing the chances of this accident from spontaneous combustion. See 
a pamphlet recently printed for the use of the Lords (’ommissionm of the Admiraliy, 
“ On the moans of obtaining early warning of any approaoh to BpoiUnneous combu 9 lion| 
by the Author, and reprinted in the Nuulieal Magazine for October, 
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boldly say that merchants, ship-owners, under-writers, and sailors them- 
selves, must be wilfully blind and deaf to their plainest interests when 
they do not encourage the researches relating to Storms ; and not less 
so Governments, until they adopt some organised system for collecting, 
registering and digesting, the vast masses of scattered information 
which already exist, and which are, from the countless ships of Eng- 
land, America, and^Prance alone, hourly accumulating and passing into 
oblivion. No single individual or association, without official authority 
and support, and adequate means, can d 6 this 5 but the nation and 
the ministry that accomplishes the great tasks which I have from sec- 
tion to section sketched out, and truly and fuUy gives to the Mariner of 
all nations a Code of Laws for the Storm in every quarter of the 
globe, will fairly claim a share in the honours awarded to the noblest 
benefactors of the human race. 
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A D D E N D A« 


While the latter portions of this ^orh have been passing through 
the press, I have collected the following Addenda, which I think worth 
printing, as some of them are of importance, and all are at least sugges- 
tive of farther enquiries. 

The Dust Storms at^d Whirlwinds op India Electric 
Phenomena. 

In the year 1839, when the first of my Memoirs was published, I 
also printed and circulated a paper of queries regarding the dust 
whirlwinds of India, as probably allied to, if not identical, as to causes, 
with the smaller tornados and hurricanes, and from page 260 to 265 
of the present work will be seen my notes and remarks on them. In 
that paper I suggested that experiments upon their electricity were 
much required, and I have now the pleasure to find that these have been 
made and that the result fully justifies my conjecture. 

In the Philosophical Magazine for August, 1850, No. 248, is a 
highly interesting paper by Dr, P. Baddeley^ H. C. S., dated from 
Lahore, shewing conclusively, by electric experiments extending over 
the hot seasons of 1847-48-49 and 50, that the dust storms, so prevalent 
in all the North-Western Provinces of India in the dry months are 
purely electrical. I extract the following without abridgement from Dr. 
Baddeley’s paper. The passages marked in italics are so by myself 
as exactly coinciding with the views I have submitted since the first 
edition of this work. 

** My observations on this subject have extended as far back as the hot weather of 
1847, when I first came to Lahore, and the result is as follows. Dust storms are caused 
by spiral columns of the electric JUud passing from the atmosphere to the earth: they have 
an onward motion— a revolving motion like revolving storms at sea, arid a peculiar 
spiral motion from above downwards like a corkscrew. It seems probable that in an 
extensive dust storm there are many of these columns moving on together in the same 
direction j and during the continuance of the storm many sudden gusts take place at inter* 
vals^ daring which the electric tension is at its maxinxum. These storms hereabouts 

* These are exactly the terrific gusts which old sailors so well remember in tyfoons 
and hurricanes, and which are in fact beyond the power of words to describe, nor can 
any one who has not experienced them imagine their violence.— H. P. 
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mostly commence from the N. W. or West, and in the course of an hour, more or less, 
they have nearly completed the circle and have passed onwards. 

Precisely the same phaenomena, in kind, are observable in all cases of dust storms : 
from the one of a few inches (feet?) in' diameter to those that extend for fifty miles and 
upwards, the phaenomena are identicaU 

** It is a curious fact that some of the smaller dust storms occasionally seen in extensive 
and arid plains, both in this country and in Afghanistan above the Bolan Pass, called 
in familiar language “ Devils,” are either stationary for a long time, that is, upwards of 
an hour or nearly so, and during the whole of this time the dust and minute bodies on 
the ground are kept whirling about into the air. In other cases tliese small dust storms 
are seen slowly advancing, and when nutnerous, usually proceed in the same direction. 
Birds, kites and vultures are often seen soaring high up just above these spots apparently 
following the direction of the column as if enjoying it.* My idea is that the phseno- 
mena connected with dust storms are identical with those present in waterspouts and 
white squalls at sea and revolving storms and tornados of all kinds, and that they origin- 
ate from the same cause, viz. moving columns of electricity. 

** In 1847, at Lahore, being desirous of ascertaining the nature of dust storms, I pro- 
jected into the air an insulated copper wire on a bamboo on the top of my house, and 
brought the wire into my room and connected it with a gold-leaf electrometer and a de- 
tached wire communicating with the earth. A day or two after, during the passage of a 
small dust storm, I had the pleasure of observing the electric fluid passing in vivid 
sparks from one wire to the other, and of course strongly affecting the electrometer. The 
thing was now explained ; and since this 1 have by the same means observed at least 
axty dust storms of various sizes all presenting the same phenomena in kind. 

“ I have commonly observed that towards the close of a storm of this kind a fall of 
rain suddenly takes place, and instantly the stream of electricity ceases or is much 
diminished, and when it continues it seems only on occasions when the storm is severe 
and continues for some time after. The barometer steadily rises throughout,” 

The author then goes on to describe his observations on the Dew- 
point and his manner of observing it. He calculates that Lahore is 
about 1150 feet above the level of the sea. And he farther describes 
the kind of sparks or brushes and the manner in which electricity acts 
upon dust and light bodies and which I do not extract. 

He continues describing the dust storms as follows :■ — 

Some of them come on with great rapidity, as if at the rate of 40 to 60 miles an 
hour. They occur at all hours, oftentimes near sunset. 

The sky is clear and not a breath moving j presently a low bank of clouds is seen in 
the horizon which you are surprised you did not observe before ; a few seconds have pass- 
ed and the cloud has half filled the hemisphere and there is no time to lose— it is a dust 
storm, and helter-skelter every one rushes to get into the house to escape being caught 
in it. 


Looking for prey also no doubt.— H, P, 
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** The electric fluid continues to stream down the conducting wire unremitting’ly during" 
the continuance of the storm, the sparks oftentimes upwards of an inch in length and 
emitting a crackling sound ; its intensity varying upon (with ?) the force of the storm 
and, as before said, more intense during the gusts. 

** One that occurred last year in the month of August seemed to have come from the 
direction of Lica on the Indus, to the West and by South of Lahore, and to have had a 
northeasterly direction. An officer travelling and at the distance of twenty miles or so 
from Lica was suddenly caught in it ; his tent was blown away and he himself knocked 
down and nearly suffocated by the sand. He stated to me that he was informed by one 
resident at Lica that so great was its force at the latter place as to crack the walls of a 
substantial brick dwelling in which the above officer had lately resided, and to uproot 
some trees about* 

** 1 have sometimes attempted to test the kind of electricity and find that it is not inva- 
riably in the same state, sometimes appearing + and at other times — ; changing dur- 
ing the storm.” 

We have not yet however on record in India, or in any part of the 
world an instance in which North-Westers as they are called, have been 
found to blow at the same time, with equal force, in the opposite direction 
in any other place, and the North-Westers of the plains are the dust 
storms of Upper India, the rain being more abundant in the North- 
Westers and African Tornado. The wind, it is true, always veers, and 
sometimes with the force of a pleasant breeze to the opposite quarter, 
but this is usually after the squall is over, so that we can only as yet 
call our North-Westers strait-lined winds. Dr. Baddeley^s observa- 
tions however do much towards the advancement of the theory of an 
electric origin for Cyclones of all sizes and classes, and I trust they 
will be continued. 


Cyclones of the Black Sea. 

I have mentioned at p. 68, the possibility that the gales*’ of the 
Black Sea may at times he Cyclones, and that they are so, I find 
confirmed by a letter from Capt* Silver of the Brig Tuscan of Ports- 
mouth, who gives me the abridged details of one which seems to have 
been travelling up from the S. West to the N. East ; the wind having 
veered with him as he ran up from the Bosphorus towards Odessa, 
whither he was bound, from S. S. W. to W. N. W., North West and 
Nortli. lie has not sent me his detailed log nor the height of the 
Barometer, but there seems no reason for doubting that this was a true 
Cyclone. 
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Nortes op the Caribbean Sea. 

Capt. Silver amongst other notes gives me the following ^which is 
worth printing as corroborating in the Western Hemisphere, the beau- 
tiful lesson of the Charles Heddle in the Indian Ocean. It shews 
also that there are Cyclones in those seas almost stationary. 

** I was oace caught in a Norther in the Caribbean Sea between New Grenada and 
St Domingo. The Barometer fell very low ; ship under close-reefed topsails ; I ran 
round and round the compass for 36 hours in the focus of the storm and lost both top- 
gallant masts and Jib-boom, and on the second day when it moderated and we got sights 
for chronometer, and Lat. at noon, I found that we were only 40 miles from where we 
first started.” 

Cyclone Tracks op the Southern Pacipic. 

The French Brig Anonyme experienced on the 30th December 1847, 
a severe Cyclone, commencing in 14® 23' S. Long, by Acct. 159® 41' 
East ; in which after scudding a short time with the wind at about S. E. or 
from S. S- E. to E. S. E. she was hove to, and had the calm centre 
passing over her. It is noted in the extract from her log (nothing more 
being sent) that at this time it was calm with a heavy sea and ** the clouds 
were driving from the S. East and N. West with equal velocity.” It is 
not said, which would have completed the description, if they were on 
opposite sides of the horizon or above each other, but in half an hour the 
breeze sprung up at N. West freshening to a hurricane from that quarter, 
in which the Brig scudded till she could scud no longer, till she finally 
hove to and the Cyclone left her. This decided shift at the centre from 
about S. East to N. West would indicate a track coming down from the 
N. East in that quarter. 

Bed Sky noticed in England as an Electric Appearance. 

In the August Number of the Philosophical Journal just quoted, is 
a paper by P. Tonle, Esq. F. R. S. describing a peculiar kind of 
lightning which diverged into many branches, and these again into 
sparks or stars at their extremities (which is not uncommon in tropical 
lightnings) ;* and it can be imitated on a small scale, says the writer, 
by filling a glass jar with water and using it as a Leyden Phial. At 
the conclusion of his paper is the following description of a remarkable 
red light. 

* Is this the appearance so well described by Mr. Vaile of the Barham (see p.258) 
in the October Cyclone of 1848 in the Bay of Bengral, as “ resembling^ at times the flash 
from a gun, and at times sparks as if from a flint and steel 
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“ At half past eight o’clock a bright red light appeared amongst the clouds, bearing 
nearly due south, and having an elevation of about 30 o above the horizon. It appeared 
as if the sun v^ere behind a cloud, illuminating its edges strongly and throwing a bril- 
liant light upon the neighbouring clouds. It lasted about five minutes with perfect 
steadiness and then gradually disappeared.” 

Recurving Cyclone Tracks in the Northern Pacific. 

I am indebted to Captain T. B. Simpson of the Brig FreaA of 
Sydney, bound from Sydney to Shanghae, for an extract describing 
briefly, but quite clearly, the track of a Cyclone in the sea between the 
Marianas and Bashee Islands, which commened with him in 19® 28' N. 
1380 44' East, at E. b. S, on the Ist May, 1850, and appears at first to 
have travelled up to the N. W. the Brig gradually nearing the centre 
by making nearly a West course, till the wind and sea becoming too heavy 
to run any longer she was hove to, but found the wind hauling to the 
North and N. N. E. and the Cyclone with its bank of clouds distinctly 
passed off to the N. Eastward. We have here another instance of the 
recurving of Cyclones in the West Indian and Mauritius Latitudes as 
shewn at p. 49, and in Track ^ on Chart. IV. to warn the careful 
mariner to be on his guard. 

Cyclones in the China Sea in the month op May. 

In the table of the seasons at which Cyclones occur in various parts 
of the world, at p. 260, and I think in some other place of the 
work, I have stated that no Cyclones have been known to occur in the 
month of May in the Ciiina Sea ; but from a letter from Captain 
E. T. F. Kirsopp, Commanding the Steamer Juno at Manila, 1 learn 
that a severe Cyclone was experienced in the Bay of Manila and in the 
adjacent China Sea as early as the 4th May, 1850. Capt. Kirsopp 
forwards me brief extracts from the logs of three ships, besides that 
of his own vessel, regarding this Cyclone, which like that of the Easurain 
(Track Z in Chart. IV.) appears to have had a track out from the Bay 
of Manila to the northward ; but not having the detailed logs of the 
ships and their position being often deficient also, nothing very positive 
can be affirmed. The essential matter however for us at present is the 
fact, that severe Cyclones may occur in May in the China Sea, and 
thus upon the appearance of doubtful weather or an uneasy Barometer, 
the careful seaman will take due pre-caution. 
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Swell and "Waves preceding a Cyclone. 

I have adverted at p. 177, to the cross swells which precede Cyclones, 
but omitted there to notice another peculiarity which most seamen 
when it is mentioned will readily call to mind, and of which I have 
many examples noted in logs, sent to me since the publication of these 
researches. It is, to describe it generally, that when, in the log book 
phrase, the ship has “ a cross confused sea making her very laboursome 
and uneasy*^ from two or three different points, there is also sometimes 
seen at intervals a heavy, breaking, roller-like surge of a sea amongst the 
others, much larger and higher than the rest, and altogether of a differ- 
ent character ; seeming at times as if some submarine earthquake or 
other commotion had given rise to it, or as if an ice-berg had capsized 
not far from the ship, and sent its powerful wave across all the others. 
The suddenness with which these waves appear and the peculiar 
heavy manner in which they strike the bow or quarter or beam of a 
ship in dull weather and light winds, will also be seen to be well worthy 
of note. In one instance, related to me by a capital observer, the whole 
of the passengers of a large passenger-ship from India were sitting at 
table after dinner, in fine weather, with all the ports open, when the first 
of a series of these Cyclone-rollers, as they might be termed, reached the 
vessel so as to strike her on the beam and quarter, and it filled half the 
ship’s cabins below, washing eveii into the cuddy ports of a ship of 1200 
Tons ! Upon examining the Barometer it was found to have fallen con- 
siderably since noon, and in the course of the afternoon and night there 
were clear indications of a passing Cyclone not very far from them. 
This is another indication of that Barometer oe Signs to which I am 
so desirous that sailors should direct their attention. There is no doubt 
that these Cyclone- rollers are the resultant"^ waves of the whole of the 
complex forces acting on the surface of the ocean in a distant Cyclone, 
and that they may afford useful, and above all, timely warning of its 
existence or approach. 

* See pag^e 89, for the explanation of this word. 
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